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THE ELECTRICAL OUTLOOK. 


Wits the present issue of the ELectrical, Review we are 
enabled to place in the hands of our readers a list showing, 
more or less clearly, the present position of the electric 
traction section of electrical development within the United 
Kingdom. The statistics and other information there pub- 
lished are as complete and accurate as circumstances have 
permitted us to make them. We have to express our thanks 


to the engineers and others having a controlling hand in 


these undertakings, for their readiness in lending us their 
valuable co-operation, and we hope that in future issues of 
this list the colamns now of necessity left blank will be 
filled in with figures which will not only be interesting, but 
will at the same time show what splendid results it is 
possible to obtain by working tramways electrically. The 
figures showing cost per car-mile and ratio of expenses to 
receipts are, as everybody knows, not easily obtainable, 
Where they are accessible we have included them, but in a 
number of cases it will be observed that the accounts for a 
complete year are not yet made up, as the systems have not 
b2en long in operation. Next year, and in future years, we 
may hope that not only will there be at hand the working 
costs, &c., of tramway fystems, but what will be even 
more important to some minds, viz., the figures showing the 
results attending the practical operation of municipal com- 
bined lighting and traction stations in full working. 

It iv, of course, understood that, above and bsyond the 
systems which are now particularised, there are a host of 
towns in the country which have passed municipal electric 
tramway schemes; these are now being planned, and will 
shortly be in course of construction, but they have not 
reached that stage at which any particular details are avail- 
able, or at any rate of especial value, The same remark also 
naturally applies to numerous schemes which are in the pro- 
motion, and even perhaps the construction, stage, in the 
hands of private companies, 

We need hardly indulge here in fancy dreams of what the 
futare has in store for the electrical engineering industry, 
and, in consequence, for electrical engineers personally. This 
was sufficiently marked out in Mr. Philip Daweon’s interest- 
ing article in our last issue, the reading of which must have 


given young engineers a very rosy view of the land of © 


promise, and made them feel glad that they were born. 


That the promise of the future is very largely wrapped 
up in electric traction is again proved, if any further 
proof were necessary, by the very numerous and im- 
portant applications which are now being made to Par- 
liament and the Board of Trade for sanction, In 
another part of this issue, we have brought together, so 
far as is possible at the time of writing, a few general notes 
denoting something of the character and extent of the 
various schemes, The list is not complete, but a study of 
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it is interesting as conveying a general idea of some pointa 


which will be raised in connection with electrical legislation — 
during the session. Tramway and light railway applications ~~ 


are very plentiful; more so, we imagine, than electric 
lighting schemes. Private enterprise claims a very large 
share of the lighting schemes, and this is only what 
might be anticipated now that the larger boroughs have their 
installations working. With the smaller districts we can 
think of nothing better than that where possible several 
of them should be under the control of one company, and 
supplied from the same generating station, unless munici- 
palities can make equitable arrangements for furnishing 
current on a similar system. This latter isa source of pro- 
fitable and convenient supply, to which a number of towns 
are directing their attention, as is evidenced by several of 
the applications referred to. The question will, doubtless, 
be controverted somewhat, particularly as the country is 
now pretty well studded with proposals brought forward by 
private companies, but the result will be favourable to 
municipalisation if Parliament adheres to its policy of 
municipal protection and favouritism. — 
The large electric power distribution schemes have in- 
creased in number, and the supply of electricity in. bulk, with 
the compulsory purchase of land, laying mains through other 
districts, together with the question of private and municipal 
competition in electricity supply, are among the matters 
which will require serious consideration. The very impor- 
tant question of municipal trading will be re-introduced, for 
there are numerous clanses in which powers are cought for 
the manufacture, supply, &c., of electrical fittings and 
apparatus. For the best interests of the industry, we hope 
that the proposals will meet with a dismissal as eummary.as 
was given to some scores of such applications. last session... 


- In electric railway traction we find, among others, the 
scheme of the Mersey Railway Company to adopt electrical 
working. This proposal has been.on the cards for a long 
time now, and at the present moment the board has 
relegated it to the care of Sir W. H. Preece.and Major 
Cardew as advisers. Although nothing may be immediately 
accomplished, we imagine that some practical scheme will 
not be long delayed. Then there is the “lightning ex- 
press” railway scheme for Manchester and Liverpool. 


The City of London Electric Lighting Company is pro- 
moting a Bill to provide for the new generating stations 
which its daily increasing business renders compulsory in the 
immediate future; and its prospective competitor, the 
Charing Cross Company, seeks various powers in connection 
with its proposed West Ham. station, from which cur- - 
rent will be supplied for its City business, when it gets to 
work, 

These few remarks may serve to show that matters of sur- 
passing interest are on the agenda for settlement. The 
experience of previous years inclines us to fear that a number 
of the applications may never get beyond the paper stage ; 
but allowing for a good percentage of failures, the outlook 
indicates a continuation and even an accentuation of the pre- 
vailing activity in every branch of the electrical profession. 
Assuming the readiness and fitness of works to cope speedily 
with large contracts, and the absence of labour troubles, the 
next few years ought to be very satisfactory from every point 


THe attendance on Friday was very 

sStnall—altogether disproportionate to the 

: regs value of the papers, and a sorry contrast 
to the numbers that attended the Dinner the previous week, 

_ Dr,.C. H. Lees presented two papers, the second being the 


“complement of the first (1) “On the Oonductivities of 


Certain Heterogeneous Media for a Steady Fiux having a 
Potential ;” (2) “Oa the Thermal Conductivities of Mixtures 
and of their Constituents.” In a few “brief but-well-chosen 
words,” he explained the results of what’is really a bard piece 
of mathematical work, of wide application, and of. practical 
importance. The pspers were not read in full, but from the 
short account of them given by Dr. Lees we gather that they 
deal with the general case of conduction through a medium 
constituted of a mixture of definite proportions of substances 
whoe individual conductivities are known. In.the parti- 
cular instance chosen by Dr. Lees, the problem is to determine 
the conductivity, for heat or for electricity, of a liquid mix- 
ture of two constituents present in fixed proportions. With 
a few exceptions, which must be disregarded, the conductivity 
may be taken to lie somewhere between the conductivities of 
the constituents. As the result of certain experiment, Dr, 
Lees finds that in a particular case if & is the conductivity 
of a mixture, whose constituents have conductivities /,, /, 
in the proportion p,, 7, where p; + py; = 1, the equation & =. 
Pi ky + pr ky gives too low a result ; and the equation 
Pe 
$ k ky. t k 2 
gives a result too high.. This means that a mixture can 
neither be represented by alternate parallel layers of the two 
substances, nor by a chequer-board arrangement of conductors, 
passing from one potential face to the other. In other words, 
it is represented neither by a “series” nor by & “parallel” 
network. Dr. Lees ‘next considers the case of conduction 
through a structure of small cubes, each set diagonally to the 
stream-lines, one half of each cube on one side of a diagonal, 
being of one substance, the second half of the cube being 
of the second substance. The integration for the conductivity 
ih such a case is a very pretty problem, and leads to the 
equation k = V k, more generally, = this 
agrees much more closely with the.experimental results than 
do the other formal. As we have not yet had an opportunity 
of seeing the paper, we are not in a position to criticise 
the argument. It appears to us, however, that the case taken 
by Dr. Lees is again only an approximation, an appre 
mation which might have been arrived at almost a priori. 
For sincé the arithmetic mean of two unequal positive 
quantities, their positive geometrical’ mean, and their 
harmonic mean, are always in descending order of magnitude, 
it is evident that when the arithmetic mean gives a result 
too low, and the harmonic méan a resalt too high, ‘the 
geometric mean‘will be a closer approximation than either. 
The discussion elicited a point of interest to electricians, : ¢., 
that the formu'ze were ef direct application both as regards 
“capacity” and ‘dielectric resistance”-to mixtures of two 
or more dielectrics. If 7: ... =1, the 
most usefal form of the equation 1s of course: 


log. k = py log. + fa log. + ps h, 


Train Electric Lighting.—A New York exchange saysthat 
the Atchinson, Topeka and Santa Fé Railway will be lighted 
by electricity: generated from dynamos.on the .car axles; and 
the locomotive headlights will be tupplied from the same 
source. Each car will have a separate plant, consisting of 8 
dynamo and storage batteries, and the full train will have 
electrical equipment eqnal to over 4,900 o.P, exclusive of 
the locomotive headlight. These trains, it is said, will be the 
longest solid axle-light ones in the world, and will be the 
first to carry so large a lighting service derived éxclusively 
from’ the car axles. 


this 1 
mach 
not. 
in pa 
lar 
pole- 
sync’ 
polar 
In 
conv 
auxil 
the 
put 
ferak 
on & 
oles 
the | 
the | 
direc 
whic 
whic 
the 
then 
of | 
who 
thar 
it: be 
an a 
or 
emp 
batt 
wou 
rota 
as t 
thes 
batt 
outy 
and 
desi 
I 
dow 
frol 
this 
em 
es 
tha 
at | 
the 
of 
thi 
coi 


yo. 45, Mo.1,149, 1,189.) THE ELECTRIOAL REVIEW. 871 


SOME NOTES ON ROTARY CONVERTERS, 
WITH SPECIAL REFERENCE TO THE 
EXTENSION PLANT OF THE CHICAGO 
EDISON COMPANY. 


By A, O0.. EBORALL. 


(Continued Srom page 830.) 


AnoTHER disadvantage connected with the employment of 


this method of starting from the polyphase side is, that the 
machine ia just as likely to synchronise at the wrong pole as 
not. As the direct current sides of each rotary have to be put 
in parallel, it follows that all machines must have a definite 

larity, which must always remain the came. It is there- 
necessary, when starting up in this ‘manner, to have a 
pole-indicator on each direct current panel of the switchboard, 
and if this indicates that the machine has come up to 
synchronism at the wrong pole, the rotary will have to be 
re-started, and the direct current side left open until the 
polarity is right. 

In order to reduce the starting currents taken by rotary 
converters when starting from the polyphase side, an 
auxiliary polyphase induction motor can be arranged to bring 
the main unit up to speed. This motor must have an out- 
put of about 7} per cent. of that of the rotary, and is pre- 
ferably mounted on a bracket with its armature built-up 
on an extension of the shaft of the rotary converter. The 
stator of this auxiliary motor must be wound to have fewer 
poles than there are on the rotary, in order that the latter may 
be brought somewhat above synchronous speed by the direct- 
coupled motor. The rotary would be started by connecting 
the motor to the low pressure td ag bus bars, allowing 
it to bring the rotary above synchronous speed, then exciting 
the latter from its own direct current side, or from the 
direct current bus bars if other machines are running, 
which would cause the speed to drop somewhat, and 
which, if not sufficient, could be still further diminished 
by means of a friction brake on the shaft, or by loading 
the direct current side. The rotary converter would 
then have to be synchronised, and then switched in. 
This method of starting also requires the employment 
of pole indicators in case the -sub-station to be 
wholly shut down and re-started again, buat is far better 
than the method described above, the — objections to 
it being the increased first cost, and increased complication to 
an already complicated business. - Eas 

It appears to the writer that in sub-stations in which two 
or more rotaries are at work, the best means of starting is to 
employ this method in conjunction with a small accumulator 
battery. One or more of the rotaries (but not all of them) 
would be provided with auxiliary induction motors, in order 
to start the sub-station plant initially, and the remaining 
rotaries would be started up from the direct current bus bars 
as they were required, the accumulators being charged from 
these bus bars at convenient times. The capacity of the 
battery would not need to be greater than 10 per cent. of the 
output of the largest rotary, at the outside, and the lighting 
_ re of the sub-station could be done from it if 

esired, 

From the above remarks, it will be seen that if it is laid 
down that the converting plant shall be capable of starting 
from either side—an absolute necessity in nearly every case—- 
this can only be attained when rotary converters are used, b 
the employment of complicated switch gear and experien 
operators, 

The next question to consider is that of parallel running, 
and it is one of the most important connected. with the 
employment of rotary converters, Satisfactory parallel run- 
ning of these machines depends almost entirely on the 
design of the generator engines, and to a much greater extent 
than is the casé with ordinary alternators. It may be said 
at once, that if the engines are unsuitable for the purpose, 
there is bound to be trouble in the sub-stations, due to 
hunting of the converters, and to the consequent interchange 
of current between the different units. In order to minimise 
this hunting, it is standard practice to put “damping coils” 
(amortisseurs) on the field poles of the converters. These 
coils take the form of massive copper bands, either imbedded 


in re or else wound round them, and short- 
circuited individually, and their action is to damp down or 
kill the pulsations due to want of uniformity of the main 
driving power. The damping effect is caused by the magnetic 
field produced by the currents induced in the short-circuited 
coils by the pulsations of the field strength, and it may be 
remarked here that within limits these coils are very effectual, 
and are, in fact, an integral portion of the design of the 
rotary. But if the engines are unsuitable, satisfactory 
~— running is impossible, even with the assistance of the 

amping coils, 

‘In. this connection, a suitable engine may be defined as 
one in which the angular velocity during one revolution does 
not vary more than } per cent. at constant load. 

The parallel running of rotary converters is also affected 
by the amount of self-induction between the various units, 
by the pressure drop in the transmission lines, and by the 
adjustment of the field excitation, but only to a com- 
paratively small extent. 

Switchboards to control a number of rotary converter 
units working together in a sub-station are unavoidably of a 
very complicated nature, as a little consideration will show. 
In addition to the switch gear required by the two sides 
of each rotary, there must be provided switch gear for 
the transformers, synchronising apparatus, extra starting 
apparatus, and boosting or pressure regulating devices, and; 
as a consequence of this, the sub-station switchboards 
become very costly, and take up considerable space. 

It is —— only with regard to the important points 
of efficiency and power-factor that the rotary converter 
scores over the motor-generator to any extent, and with 
regard to overload capacity. The efficiency of a rotary 
converter plant is-certainly higher than that of a motor- 
generator plant by 4 to 5 per cent. This is, of course, 
owing to the-higher efficiency of the stationary transformers 
compared with the asynchronous induction motors; the 
figure obtained at full load with large plants will be not less 
than 94 per cent. With to the power-factor, this 
will be approximately 100 per cent, at full load, because the 
excitation is so adjusted that the armature current neither 
lags nor leads, rotary converters behaving in this respect in 
exactly the same manner as synchronous motors. It may be 
said here that the high power factor of rotary converters 
is perhaps their greatest advantage—there being no idle 
current, copper is saved in the mains, alternator armatures, 
and transformers, and, moreover, excellent pressure regula- 
tion over the whole of the system is easily obtained. 

The overload capacity of rotary converters is considerably 
greater than that of motor-generators. As the reactions of the 
synchronous polyphase motor approximately equalise those of 
the direct: current generator, there is practically no sparking 
at any load with well-designed rotaries, and the output is 
limited by the heating. So that it is safe to say, that, as a 
general rule, a rotary converter will a 50 per cent. 
overload for an hour or two without doing itself harm, and, 
as a matter of fact, it is found in practice that short over- 
loads of 80 to 100 per cent. can be allowed with safety. This 
is naturally a great advantage in connection with the use of 
rotaries for railway work. 

As stated already, a disadvantage connected with rotary 
converters is that the design is not flexible. The frequency 
determines the number of field poles and the speed. In 
order to keep the latter within reasonable limits, either the 
frequency has to be reduced to a very low value, or the 
number of poles has to be very large. If the former course 
is adopted, it means that generators and transformers are 
needlessly heavy, and that the pa mains are useless 
for anything but power work. If the frequency is allowed 
to be normal, say, from 40 to 60 cycles, then the number of 
field-poles becomes so large that proper commutation is 
rendered very difficult, and the diameter of the rotary 
becomes so great compared with its breadth that the em- 

loyment of steel fields has to be abandoned, and everything 
to be done to increase the stability of the machine, For 
these reasons, it has been found necessary to compromise in 
practice. The frequency is arranged as a rule to be between 
20 and 30 cycles per second, and the speeds of the rotaries 
are made as high as possible. But it may be remarked here 
that if direct current dynamos were designed to have as many 
poles as the corresponding rotaries at the same speed and 
output, sparkless collection of the current would be impossible. 
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It is only. because the effects of armature reaction are neu- 
tralised with rotary converters, that it has been found to be 
possible to run such machines satisfactorily, in spite of the 
excessive number of field poles. 

The want of flexibility in the design of rotary converters 
shows itself in another way. As the ratio of the volts on the 
slip-rings to the volts on the direct current side is constant, 
being independent of the field strength and armature current, 
it becomes impossible to compound or over-compound the 
direct current side by usual methods. As over-com- 

unding is invariably wanted for power work, it has to be 

one by special devices, outside the converter proper. There 
are three principle ways of compounding a rotary, all of 
which are used in practice. The first is by regulating the 
pressure supplied to the slip-rings by altering the secondary 
windings of the polyphase transformers, a — contact 
switch operated by hand cutting in or out secondary turns, 
as the case may be, and thus varying the pressure on the 
direct current side. The second method, very suitable for 
_ rotaries above 300 xv. output, is by means of a direct- 
coupled booster, which is mounted on an end bracket, and 
has an output of about 5 per cent. of the output of the rotary 
for the usual value of over-compounding required, namely, 
10 per cent. The remaining method consists in using a 
compound winding on the field magnets, and choking coils 
inserted between the slip rings and the low pressure poly- 
phase bus bars. A little consideration of the latter method 
will show that if the field current is so adjusted at a parti- 
cular load, that there is neither lag nor lead on the polyphase 
side, in spite of the presence of the choking coils, then if 
the load diminishes, the field is weakened, owing to the 
smaller current in the series winding, and the polyphase cur- 
rent will lag; if the load increases, strengthening the fielde, 
then it will lead. A lag means a reduction of pressure, and 
a lead an increase of pressure, on the polyphase side, thus 
diminishing or increasing the direct current pressare in 
accordance with the requirements of the load. 

The last two methods described are perfectly automatic, 
although outside the rotaries. Of course, the good working 
of the last arrangement depends on the adjustments of the 
choking coils and of the field windings. 

On account of the armature coils of a rotary converter 
forming a single winding, great care has to be taken not to 
inter-connect the direct current sides of different machines 
if the polyphase sides are inter-connected, or vice-versd. 
Thus, for instance, if two rotary converters have to have 
their direct current sides joined in series for the pu 
of feeding a three-wire network, the polyphase sides of the 
rotaries must not be connected together at the transformers. 
Either two sets of transformers must be used, or else one 
set having each phase arranged with two equal secondary 
windings. Otherwise a very complicated short-circuit 
would result. 

_ The size of sub-station required for a given output at the 
same speed is about 30 per cent. smaller with rotary con- 
verters than with motor-generators. Naturally, the differ- 
ence in the amount of floor space required by the two t 

is much greater than this, if the ranning machinery wale 6 
considered. But the rotaries require extra space for the 
transformers, and much larger switchboard, so that the actual 
difference in the size of sub-station works out approximately 
as above. 

A summary can now be made of those points in which 
rotary converters come out better than motor-generators. 

Summary II, 

1. Smaller floor s uired. 

3. Higher efficiency. 
4, Higher power-factor. 


(To be continued.) 


Scholarship.—Mr. F. H. Nicholson has been nominated 
by the Council of the City and Guilds Central Technical 
College, Exhibition Road, to the free pupil Scholarship 
offered every three years by the Brash Electrical Engineering 


Company, Limited, to that Institution. The nomination 
hus been duly accepted by the board of the Brush Company. 


THE COST OF STEAM RAISING. 


THE best way of proving the value of a fuel is to find the 
cost per 1,000 gallons of water evaporated. This is the line 
taken by Mr. Holliday in bis paper read at the Electrical 
Engineers’ Institution on November 23rd. The formula for 
finding cost is as follows :—Where c is the cost per 1,000 
gallons in shillings, rp the price per ton of coal, also in 
shillings, and w is the rate of evaporation per pound of 


coal, 
_ px 10,000 _ 4464 P 


Wx 2840 


We think, however, that Mr. Holliday is entirely: in error 
in assuming that the price of coals varies exactly with the 
amount of heat they will evolve. Probably the price is more 
nearly related to the amount of heat they will evolve per 
unit area of grate in unit time. The formula considers only 
the cost of the fuel, not the incidental cost of labour, which is 
usually increased with poor fuel.. Nor does it include the 
disposal of waste. However, Mr. Holliday simply proves 
what we have long contended, that the fuels of least cost in 
the market will usually prodace most steam per shilling of 


cost. 

With dust coke at 5s., Welsh dust at 103, and large 
Welsh at 22s,, evaporating respectively 6 lbs., 8 lbs., and 
9 Ibs. of water, the evaporation of 1,000 gallons will be 
8s. 8d., 5s. 8d., and 10s. 11d, 

Against the economy of the cheap fuels are several dis- 
advantages, says the author. One is that more fuel must be 
burned in the same time. He should rather have said more 
material must be put upon the fires, for in actual fuel there 
is not much difference in the weight of combustible. 
The difference is usually ash, clinker and water. Though 
the cheap fuels are far cheaper per calorific capacity, they 
do not fetch a price equal to this capacity, because it is 
more difficult to use them, and it may cost a great deal to 
secure furnace capacity to deal with a fuel of inferior 
price. Hence the economy of forced draught, even if 
more wasteful than a less energetic draught, for with a 
reduction to one-third in the cost of evaporation, there is 
a margin to throw away by adopting a draught intensity 
which will enable the old furnace area to stiJ] maintain 


steam. 

The author rightly sounds a note of warning against the 
practice of buying apparatus on a basis of fuel saved, for 
any new furnace ought to show an improvement on old 

worn-out plant, and while the seller makes all the saving, 
the user is saddled with all the extra incidentals, such, for 
example, we may point out, as fan driving or wages in 
clinkering. The author cites a certain t of nine 
Lancashire boilers using some Perret’s furnaces with coke 
breeze and other ordinary bars with Martin’s doors. He 
is not at liberty to give their owners’ names, but from 
his description we think we know these boilers, or some 
under very similar conditions, using coke breeze at 33. 6d. 
per ton, says Mr. Holliday. , This fuel contains 22 to 25 
~ cent. of incombustible, an amount that might be pro- 
ibitive in some cases, but which is not always costly or 
difficult to remove. The above Lancashire boilers, all 
about 7 feet x 28 feet, return 170 HP. at 20 lbs. of steam 
per HP.-hour. This is about half of what such boilers 
ought to turn out, and points to one disadvantage of low 
quality fuels. It also points to the necessity for larger grate 
surfaces, and obviously to underfiring, for no larger grates 
can be got into Lancashire boilers than the furnace diameters 
allow of. The Perret furnace uses a fan draught of about 1°1 
inch of water under the fire bars, and this was produced for 
the three boilers so fitted by a 36-inch fan. 

In 1895 Welsh coal was chiefly used at this works in the 
six hand-fired boilers, and it cost 14s, 6d. per ton, and had 
a 10 per cent. content of ash, &c., and evaporated 94 lbs. 
water. The cost per 1,000 gallons was thus 63. 93d., a resu!t 
so much above the 2s. 8}d. found for the breeze as to be 
very striking. The rate of evaporation was 3,800 lbs. per 
hour per boiler of 190 u.P., an advance of 11°7 per cent. 
beyond the results of the cheap fael. The Perret furnace®, 
however, cost a great deal to clean ont. The fines become 
filled with dust, and more is paid for clearing them out. 
More is paid also for cartage of all this dirt. The four 
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natural draught boilers cost 16s. 6d. per week for refuse 
removal, and 4s. 64. for each boiler cleaned is also paid, 
whereas the forced dranght boilers cost 40s. per week for refuse 
removal and 11s. 64. for the amount removed from each 
boiler. It appears that of the water evaporated, 7 per cent. 
was used by the fan engine, but this is hardly fair to the fan 
principle in the absence of any statement as to the economy 
of the small fan engine. 

Taking into consideration all the costs in each case, 
including insurances-of all kinde, interest on plant and 
buildings, depreciation on same, due proportion of chief 
engineer’s salary and of the cost of thespare plant, it appears 
that the cost of evaporation per 1,000 gallons comes out as 
follows:—For the forced draught boilers, 7s. 34d.; for the 
natural draught boilers, 9a, 2d. The ilers cost 
15s. 5$d., and the cost for all boilers was 8s. 63d. There is 
thus a distinct saving from the use of cheap fuel with such 
appliances as were necessary to enable it to be used. In fuel 
cost alone the economy was considerably over 50 per cent., 
or 38, 184d. against 6s, 8'47d. This ratio is, however, 
reversed in the items of wages, &c., and stores bein 
ls, 8 65d. against Os. 11°91. Maintenance and interest an 
all other items are heavier against the forced draught, and 
the net economy is brought to barely 2s. per 1,000 gallons, 
a sufficient economy, however, to warrant the outlay. The 
question of using a fan in place of a chimney is one that is 
rather coming forward at present. There may perhaps be 
less economy in capital expenditure between a fan and its 
motor and the chimney, and the fan, of course, requires to 
be driven. 

But it must not be overlooked that, quite apart from the 
elasticity given to the system by the use of fan draught in 
case of fog or gloom, there is the possibility of using a much 
cheaper fuel, Mr. Holliday’s paper is an excellent and prac- 
tical paper, for he has endeavoured to take’all points into 
estimate, and presented as unfavourably as possible the 
claims of the cheap fuel, but the advantage still remains 


- with thecheap fuel. We may assume that the saving due 


to cheap fuel is practically about 2s. 1,000 gallons leas 
than the apparent saving per 1,000 gallons calculated on fuel 
cost only, This is for the very worst fuel—coke breeze— 
which Mr, Holliday finds to cost about 1s. 10d. extra to burn 
it, a8 compared with Welsh at the price named. Fuels 
better than breeze will no doubt involve less expense in 
incidentals and, though dearer than breeze, will still save 
considerably over the more costly fuels, Perhaps, indeed, 
the really cheapest fuel would be found low down in the 
scale of price,-though not the lowest, and where the 
question of smoke has been solved, it is probable that a very 
smoky coal, abnormally cheap because of this quality, might 
prove very efficient. 

In estimating the advantages of a fuel, regard must be had 
to situation, a river frontage and cheap barging of refuse 
being all in favour of the dirtier fuels. In many large 
works also there is an outlet for clinker for purposes of 
mortar or concrete for extensions and foundations, and it 
is said of a certain Cheshire salt works that nothing is ever 
taken off the ground, and yet this never succeeds in keeping 
itself many inches above water level, so constant is the 
subsidence due to brine pumping. As the price of Portland 
cement is now fully 30s. or even ~ = ton, and hard 
boiler clinker has only cost a few shillings per ton to 
bring on to the ground, and. would cost another shilling or 
80 to remove it off the ground, it would be waste of time 
and money carefully examine coarse of the 
more coarse und cements any idea of finding 
traces of boiler hme therein. . 


INFLUENCE OF CHEAP FUELS ON THE 
COST OF ELECTRICAL ENERGY. 


words, the price of fuel is not gove by its calorific . 
the size of tha f 


higher rates per square foot of grate than can 


small fuel. These facts, and their corollaries, have been 
proved for years. Apparently high rates of combustion — 
should result in economy. cal reasons often cause 
batter results to be obtained from seo ay abt slow com- 
bustion. Small fuel can only be quickly barned by means 
of some kind of forced draught, but it is very difficult to 
apply forced draught to small fuel, for small fuel must be 
laid on a thin fire, and thin fires soon burn into holes, and 
can only be kept right by two means. One of these is 
constant agitation of the bars, and this is not —— 
because it causes so much waste through the . The 
other means is mechanical stoking on the sprinkling system. 
Doubtless a steeply sloped step grate, with the feed accele- 
rated by gravity towards the foot of the slope, would deal 
well with small fuel, for this cannot fall through a step grate 
that receives all its air horizontally. 

Mr. Crompton’s inquiries have led him to discover that coal 
of inferior quality can = pit’s mouth for 2s, 
per ton, or aps, at this day of prosperity, at 3s. 6d., 
and that ied eaat ville excellent within a radius of 50 or 
60 miles of the pit, because its total cost is only 5s. 4d. to 
6s, 4d., is not so excellent at Chelmsford, where its total 
cost will be rarely under 14s. 

- As regards small bituminous coal, Mr. Crompton has re- 
discovered the fact that even in a coking stoking machine, 
where the fuel will coke toa mass, and so will not fall through 
the bars, it is difficult to get it pushed forward regularly. 
- This is a fault which causes loss by reason of the excess of 
air admitted at the grates, and is one reason why such grates 
are made with such very narrow air 8 It is also 
difficult to get rid of clinker. A coking stoker with a steeply 
inclined grate would, of course, get rid of this trouble, and it 
is so got rid of in America, where practically all boilers are 
underfired, and all the room required can be had under the 
boiler—an unfortunate impossibility with Lancashire boilers. 
We have pointed ont frequently that inferior fuels were not 
to be dealt with by means of increased heating surface. 
The duty of a boiler remaining the same, no difference of 
heating eurface is neceseary for different qualities of fuel— 


’ merely differences of grate surface to suit the rates of com- 


bustion per square foot necessary to burn the weight of fuel 
necessary for the given duty. 

Obviously, the externally fired boiler presents an easier 
solution of the problem than can the internal furnace, and 
Mr. Crompton suggests the use of a furnace so arranged that 
one portion performs the duty of igniting and caking the 
fuel at comparatively low temperatures. He advocates, in 
fact, the brick lined—or partially lined—furnace, which for 
years we have insisted upon as necessary for the smokeless 
combustion of bituminous fuels, Bituminous fuele cannot, 
except under exceptional circumstances—one of which is a 
right sort of engineer in charge—be burned smokelessly even 
in Lancashire boilers which have furnaces of the correct 
form for perfect combustion. It is because of its correct form 
that the Lancashire boiler is so good as it is, but its material 
is wrong. It is ridiculous, of course, to carry on a chemical 
process of a kind requiring high temperature in a crucible 
chilled to 350° or less. Yet this is what is attempted. In 
externally fired boilers the furnace sides can be made of brick, 
though the roof is of cold tubes. In the Scotch furnace of 
the Babcock boiler, even the cold roof is partly covered by 
fire tiles, and, so far, is thereby opr gress Mr. Crompton 
has evidently had the opportunity of seeing a Juckes grate 
at work, We have repeatedly referred to this form of external 
furnace carried on a wheeled track and fitted with a chain 
grate. We have seen scores of these Juckes grates at work, 
—— in Yorkshire, and are glad to find the common 

nowledge of the North has fil down so far as Chelms- 
ford, where Mr. Crompton, by means of refractory lined 
combustion chambers and sufficiently reduced air excess, has 
succeeded in manufacturing a furnace product containing 11 
per cent. CO,, 

He has tried ve tiles in Lancashire boilers in the 
form of a long arched bridge with pendant fins. We imagine 
the arch rather than its fin trimmings is. the chief factor in 
the good results obtained. This bridge he places over 
the ignition area of the fuel. With Juckes furnaces 
e grate—and possibly primarily to prot 
the front end plate to shell like 
treacle with the high temperatare. moat refractory 
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brick must be employed. Probably it should be thin and 
cellular so as to expose a portion of the plates it protects, and 
thus somewhat the temperature reduce. 

It appears that the revolving grate has been adopted by 
the Babcock & Wilcox Company, apparently from Mr. 
Crompton’s description, almost as we know it under the name 
of Juckes, but with a back doctor plate of cast-iron to clear off 
the clinker and ash as the grate turns over the back end roller. 

At Chelmsford, coal has been costing 17s. 5d. per ton. 
This amounts to 64 per cent. of the total cost per unit of 
the current delivered to the tool motors. The plant is of 
250 KW. capacity, but averages only about 120 Kw. of ont- 
put for 54 hours and about 50 kw. during the 62 hours of 
night work. If the day rate had been maintained the fuel 
cost would have been about 76 per cent. of the total cost per 
unit, which would then stand at ‘63d. With coal at 5s. 4d. 
per ton the coal cost would be 35 and 49 per cent. of the 
total in place of the above figures of 64 and 76 per cent. 

The figures which Mr. Crompton gives in the table 
attached to his paper may be compared with others. 

Mr. Crompton is always so very optimistic as to the 
cost of electrical energy, and we cannot think that his 
tible accurately represents the cost as it would have to be 
set down in any public station, for example, Manchester, 
where coal, we may be certain, dos not cost 17s, 5d. per 
ton, probably not 7s. 5d.; yet the fuel cost at Manchester 
is ‘41; stores cost, labour, *22, and repairs, °81, ora 
total of 1°10 works’ costs for nearly 5 million units. 
According to one set of calculations, the lowest total in 
England appears to be the °87 of Bradford, where 
coal costs ‘33d. per unit, and we know of those who 
have bought the best steam coal at Bradford for 63. 
and very excellent coal for 5s. There is one lower, namely, 
Leeds, with °78, of which coal accounts for ‘25. We fear 
Mr. Crompton has underrated the cost per unit. According 
to his figures, Bradford and Leeds should not show more 
than *30 or *48 total costs. Assuming his fuel figures to be 
the more properly correct, it is evident that the cheaper fuel 
is the less costly, if its cheapness consists in the fact that it 
is small in size rather than small in calorific capacity, and 
that it can be utilised by simply increased grate area—not by 
increased total boiler plant. If a given boiler will perform 
certain work with round coal, it is folly to employ two such 
boilers with slack coal. This is, however, usual practice. 
In order to secure a larger grate surface, steam users practi- 
cally use double the amount of steel plates, double the 
amount of brick seatings, steam pipes, dampers, and all 
nes where they could simply provide increased grate 
area alone, 


. faels mast necessarily be all was 


Apropos of the whole question of bituminous coals, which 
are only at this late date receiving Mr. Crompton’s tardy 
recognition, we would once again refer to the Wigan coal 
trials of the Manchester Steam Users’ Association. It is 
many years since these trials of highly bituminous coals were 
made, and they proved the possibility of smokeless com- 
bustion in the furnaces of Lancashire boilers. Recognising 
the difficulty of securing the same skilled attendance as was, 
of course, obtained for the Wigan trials, we have always 
advocated some form of refractory furnace, so that the 
extremely critical conditions of combustion in water-cooled 
furnaces might be overcome and replaced by conditions of 
more certainty. The whole question of smoke is one of air 
admixture and temperature, and we think that if the ex- 
tremely militant Smoke Prevention Committee, headed by Sir 
W. Richmond, wished to rid London of smoke, they would be 
better advised than they at present appear to be, if they would 
employ their funds in putting to work a boiler of some 
ordinary type, and showing how it might be made both 
smokeless and economical by some furnace construction 
which should embody the conditions we have so long 
advocated, 

The country cannot afford to shut out of use its bitu- 
minous fuels, nor can it act on the dictum of one engineer 
who went so far as to state that the hpsireae of bituminous 

» and, therefore, the 
calorific capacity of bituminous fuels was at most that of their 
fixed carbon constituents alone. We are, therefore, glad to 
see that Mr. Crompton has had at last the courage to emerge 
from the all-Welsh sect which has hitherto dominated south 
country electrical practice—not to its economic benefit. 


ELECTRICAL SCHEMES TO COME BEFORE 
PARLIAMENT. 


Tue following is a list of some applications which will come 
before the next Parliamentary Session, as gleaned from the 
formal notices registered in the last few copies of the London 
Gazette. The list is not yet complete, but any further 
applications will be notified in a future issue. We have 
divided them off into three sections, viz., (a) electric 
lighting (d) electric traction (tramways, light railways, 
and railways) ; and (c) miscellaneous:— — 


(a) Execrric Licutine. 


Name of place or towa. Description of powers. | Authority promoting, 
Allerton, Much Woolton, | Revocation, alteration, or amendment of a certain provisional order, | Liverpool District Lighting Company 
Little Woolton, Cheld- 1896, Electric Lighting Acts, &c. 

_ wall, and Garston 

Alverstoke Council 

Banbury Electrical Power Distribution Oompavy 

Barnet Urban District Council 

Barnstaple... Corporation 

Battersea (St. Mary) Cremas of London and Brush Provincial 
mpany 

Birkenhe aes Extension of area of supply to Bidston-cum-Ford and Noctoram Corporation 

Bishop Auckland ... was County of Durham Electrical Power 

Distribution Company 

Bishop Auckland “Urban Blectric Supply Com 

Bonchurch ae Ventnor Electric Light and Power Oo. 

Bredbury and Romiley ... Urban District Oouncil 

Bridlington ... ... | Provisional order; manufacture & supply electrical apparatus Corporation 

Oatetham an ar r ectric Supply Company 

Cheltenham ... Extension of electric lighting to outside districts, Charlton Kings, | Corporation 

Leckbampton, Prestbury, &c. 
Ohester-le-Street Oounty of Durham Electrical Power 
Distribution Company 
Oleckheaton ... Urban District Council 
Oleethorpes- with - Thruns- Council 
coe 

Cowpen (Northumberland) | Northern Counties Electricity Su Co. 

Dartmouth... Urban Electric Supply 

Egremont... Urban District Council 
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(a) Exectric Licatine —(continued.) 
Name of place or town. Description of powers. Authority promoting. 

Blland tee | Council 
afield | Urban Electric Supply Company 
Erdington  ... re | Urban District Council 
Farnham ast aes | Urban District Council 
Felixtowe and Walton ... was | Urban Council 

| Urban District Council 


Festiniog (North Wales) ... 
Garston eee 


Glastonbury and Street ... 
Gosforth 


Hythe see ass 
Jarrow and Hebburn 
Jarrow, Hebburn & Felling . 


Kingston-upon-Thames 
Lambeth (part of) 
Limehouse... 
Littleborough (Lancaster) 
Liversedge ... 
London 


London 


London 


London: Mile End Old Town 

London (8t. George’s in- 
the-Eiast) 

Lytham 

Malton (Yorkshire) 

Marylebone... 


Morley 

Nantwich 
Newark 
Newcastle-upon-Tyne Elec- 


tric Supply Com 


Nuneaton & Chivers Coton 
Penrith eee see 

magate 
Redruth 
Romford 


8t. Helens (1.0.W.) ose 
Salford 


pennymoor (Durham) ... 
Staines, 


bury 
Teddington & Twickenham 


Provisional order, and extension of 1896 Allerton, Woolton, Child- 
well and Garston electric lighting order 

Various powers ve gas supply, and as to electrical energy 

Various powers and amendment of 1893 order... 


Various powers, including electric lighting 
Provisional order, make and sell electrical apparatus 


Provisional order & powers to manufacture & sell electrical apparatus 

Compulsory purchase of lands, establish generating stations, lay 
mains beyond districts of supply, &s. 

Oompulsory purchase of lands in St. Saviour’s Parish, new 
generating stations, and various powers, including as to deprecia- 
tion account and reserve funds 

Powers for generating station at West Ham,connecting mains, &c , to 

of London and other areas of supply; supply in bulk to 
authorities, &c. 

Construction of electrical works, &c. - 


Additional electrical powers, including supply of electricity to other 
authorities within or beyond the borough, dealing in electrical 
apparatus, alteration of date of electricity accounts 

Proy. order and powers to manufacture and sell electrical apparatus 

Powers regarding Walker, Wallsend, Long Benton; transfer of 
Walker 1899 order; supply of electricity to Long Benton, &. 


To purchase undertaking of Nuneaton Electric Company (revocation 
of 1898 order) 


Sappiy electricity to districts adjacent to the borough, supply electric 
motors 
eee lighting powers, eee of eee ng to : company 
Electric incl manufacture, sale, &., of elec- 
lighting powers, including re, sale, 


Liverpool District Lighting Oompany 


Glastonbury Gas and Ocke Company 
Newcastle-upon-Tyne Electric Sapply Co. 
Council 
Urban Electric Supply Company 
Urban District Council 
Urban District Council 
Urban District Council 
District Council 
Corporation 
Corporation 
Walker & Wallsend Union Gas Company 
County of Darham Electrical Power Dis- 
tribution Company 
Corporation 
8. London Electric Supply Corporati 
. London ic Supply Corporation 
Urban District Couneil 
Board of Works 
| Urban District Council 
| Urban District Council 
County of London and Bruth Provincial 
Electric Lighting Company 
City of London Electric Lighting Com- 
pany, Limited . 


Charing Cross and Strand Electricity 
Supply Corporation 


Vestry of the Hamle’ 
Vestry 


Corporation 

Urban District Oc uncil 

Northern Counties Electric:ty Supply Oo. 

Marylebone Electric Supply Company 
(19, Carnaby Street, Golden Square) 

Ucban District Ocuncil 

Electrical Power Dist:ibation Company 


Corporation 


Urban District Council 
Oorporation 


‘| Company to be formed 


District Council 


Urban District Council 

Urban Council 

Corporation 

Urban Electric Sapply Company 
Urban District Council 

Midland Electric Light & Power Co. 
E. Ironside Bax and others 
Corporation 


Urban District Council 

Company to be formed 

County of Darham Electrical Power D:s- 

tribution Company 

Electrical Power Distribution Company 
Electrical Power Distribution Comy any 
Urban District Council 

Northern Counties Electricity Sapply Oo. 


Corporation 


Council 

Northern Counties Electricity Supply Oo. 
Electrical Power Distribution Company 
Urban Electric Supply Company 


Corporation 

Richmond (Surrey) Electric Light and 
Power Company 

Northern Oounties Electricity Supply Co., 
13, Mosley Street, Newcastle-on-Tyne, 
Sir T. Richardson, C. W. Foi weather, 
O. 8. Vesey-Brown, and others 

Electricity Supply Company 

Urban District Council 

Urban District Council 

Twickenham and Teddington Electric 
Supply Company 
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(a) Exvecrric 


Name of plac or town, | 


Description of powers. 


Authority promoting. 


Wallington” | 


Wellingborough 
Weybridge .... 
Whitefield... 
Whitney 
Woking 


(6) Execrric Traction (Tramways, Railways and Light 


Baker Street and Waterloo 
Railway Company 


Barnsley oss 
Barnsley and Diatrict (ex- 

tensions) 
Batley 
Blackpool and 

an 
(Light Railway) 
, St. Anne’s, and 
Lytham 


Blyth and District 
Bournemouth... 
lord 


Charing Cross, Euston and 
Hampstead Railway Co. 

Ohbristchurch, 
and Win 

City of Bath, 

City and South London 
Railway 

Oroydon 

Devonport 


Sandgate and 


Street Tram- 
ways 
Halifax 


Hastings 


H ad 
oughton- ani 
District 


Haret 
Ipswich 
Kingston, 
District (isnt Railway) 
Kingeton-upon-Thames ... 


Knott End Railway Oom- 
pany 


Knott End Railway Com- 
pany 


Larcaster and Morecambe 
L.0.0. (Light Railways)... 
Leamington and Warwick 


Application for “provisional ordet, powers to "manufacture and 
supply fittings, & 


Various for underground subways, &e. 
workiog, 4 feet 84 inches ga 


Light railways, Worsborough Riding 


Construct and alter electrical powers, 


Construction of tramways, doubling existing track, supply of elec- 
~— in Lytham, dissolution of company, and formation of new 
one 

Light: railway powers for Cowper and South Blyth 

Various tramway powers, electrical working 

Tramways construction and electrical working in "Bradford, Farsley, 
Huneworth, Birkenshaw, Clayton, and Queensbury; and 
other powers 

Construction and electrical working .. 

Construction of tramways, generating station at Southwick, for elec- 
to date for making electric lighting 


unts, &€. 
of time and other powers ... 


Re pee reconstruction, and construction ot tramways, increase 
of speed, electrical working, extension of electric lighting area, &c. 
Extension of borough boundaries, new tramways within and without 
existing area to be worked electrically, — en &c. 
— and work electric tramways in Chesterton and Oherry- 


of time 
Various electric tramway powers 


Light railways .. 
Amendment of 1898 Act re tunnel for the station under City Road, 


gton 
Leasing line to B.E.T. Oo. ... 
Construct and work tramways, electrical 
lighting powers = East ouse Ur 
various other 
Construction of yg working, current for lighting station 
New tramways, electrical working, electric lighting, further powers 
inclnding supply of — motors and apparatus 
Electric New Romney to dissolution of 
Sandgate and Hythe Electric Company, é&c. 
Construction and working of tramways; power to enter into agree- 
ments with ion for supply of power to tramways 
Construction of lines in and outside borough electrical working, &. 
Construction of tramways, underground cable to connect with 
Hastings, Bexhill, and District Light ere su 
in bulk to other bodies ; transfer to Oo tsa 
and District Light Railways (Electric) td., smtintking 


eee on and | eee of tram eee 
Construct tramways, and use of electrical power; erect poles, & 
for trolley working 


Construction of tramways, agreements with tramway company elec- 
tial powers, extenaon of electro lighting powers 


wer, transfer of electric 
District Council, and 


Tramways, electrical powers, supply of electricity, sell electric appa- 


ratus, &c. 
New railway acquisition and electrical — of Garstang and 
End Railway Oompany; agreemen’ supply of elec- 
New railways in county of Palatine of Lancaster; acquisition of 
Garstang and Knott End Railway Company ; powers to work both 
lines electrically ; agreements as one supply of electricity, &c. 
Tramways purchase, working, renege use of electrical power, 
and supply of electricity to adjoining d 
gate ; Clapham, Wandsworth, Putney, Battersea; Deptford, 
’ Hill, Woolwich ; New Cross, Tacthen, and Eltham 


Tramways, electrical equipment of new and existing, &. ... 


Urban District Council 
County of Surrey El ctrical Power Diz. 
tribution Company 
r ic Su 
Urban District 
Supply 
ctric Supply Com 


Railways). 
Urban District Council 


Corporation 
British Electric Traction Company. 


Corporation 

Corporation 

Blackpool and Garstang Electrical Rail- 
way Oo. 

Tramways Company 


British Electric Traction Company 
Corporation 
Corporation 


Urban District Council 
Corporation 


Urban District Oouucil 
Sandgate and Hythe Electric Comp:ny 


Corporation 
Company to be formed 


Kingdom Tramway, Ligh’ 

way and Electrical Syndicate 
Corporation 


Urban District Oourcil 
Corporation 


Greenwood and Batley 


Corporations 


lan and Warwick Tramways and 
Omnibus Company 


Na 
Liverp 
eee eee ose see oe Liverp 
eee see eee oes eee way 
eee eee one eee eee eee eee Liverp' 
= Lon: 
Londot 
mont 
Londor 
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Aston Manor ... | 
} 
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| 
| Metrop 
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Middle 
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Nottin, 
Bredbury and Romiley ... 

Brighton eee | Oldhan 

| 
Brompton and Piccadilly Company yne 
Circus Railway Peterbe 

Oardiff Corporation Portem 

Preston 

Poole and District Blectric Trac‘ion Roadin, 
Company Raddit 
Corporation Rochds 

Rother 
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Sheffiel 
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West B 
West E 
way 
Wig 
Winder 
Light 

| Wirral, 


rac‘ ion 


ys and 


Yo. 45, Mo. 1,149, 1,100) THE ELEOTRIOAL REVIEW. 


877 


(6) Exectrric Traction (Tramwaya, Railways, and Light Railways)—(continueZ). 


Name of place or town. 


Description of powers. 


Authority promoting. 


iain, Barnes, and Rich- 
mon 
London United Tramways 
Company. 
Loughborough and District 


Manchester ... 


Manchester and Liverpool 
Mersey Railway Oompany 


Metropolitan District Rail- 
way 

Middleton... 

Morley and District use 

Newcastle-on-Tyne 

Newport th 

Nottingham ... 

Oldham 


O\dham, Ashton-under- 
Lyne, Hyde, and District 

Peterboro’ and District ... 

Plymouth, Stonehouse and 
Devonport 

Portsmouth 

Preston 


Rawmarsh a... 


Reading 
Ridditch 
Rochdale 


Rotherham 


BSearborough . 
Sheffield abs 
South Lancashire 


South-Eastern Metro- 
politan Tramways) 
Southport 


South: and 
Spen Valley eee 


Stockport... 


Vale of 
of Rheidol ht 
Railway) 
Walsall 


coe 


Walttamstow 
Wellingborough & District 
West Bromwich 


‘ Construction of new lines, widening 


. | Tramways to be electrically worked, and various incidental powers 


Construction and working of electrical tramways, and other powers 
lift, further capital powers, &c. 


Various powers, including alteration and equipment of tramways 
Powers to use electric traction on tramways, re-construct lines 
electrical working, erect posts, wires, &:. 


New tramways and electrical powers for Ham 8t. Pancras, 
Bromlsy, Camberwell, Newington, and various 
er 


Construction and working electrical lines, power re sale and purchase 
of electrical energy, &c. 

New tramways, road alteration, compulsory purchase of land, exten- 
sion of time, agreements with Councils, &. 

Light railways, Parishes of Hathern, Dishley-with-Thorpe Acre, 
Garendon, Knightthorpe, Lougtb»rough, Woodthorpe, Quorndon, 
and Mountesorrel, all in Leicester County 

Teamways; Manchester and Salford electrical working, supply of 

ity to = electrical powers, &c. 

trical express railway, genera’ station, &c. 

Powers as to working of railways of the company and Mersey and 
Wirral Joint Oommittee and Wirral Railway Oo. and portions of 
railways of the Birkenhead Joint Railways of the London and 
North-Western and Great Western Railway Companies by electrical 
power ; lands for generating stations 

Various powers re land for generating stations, a as to 
electrical working of Metropolitan and Metropolitan District 

Tramways to be worked by gas or electricit 24 

Electric tramways, Morley and Bradford, righlington, Gildersome, 
and West Ardsley 

Re leasing of lines to company oe 

Construct tramways and work electrically 

— powers, including fixing brackets to buildings for tramway 
working 

tee Sting brackets to houses, &3., for elec- 
trical working 


Light railway extensions in Ashton, Denton, Hyde and Dakinfield 

Light railways ... 

Additional lines, electrical powers, &c. 

Construction of tramways and working by electricity dan 

New tramways in Preston, Walton-le-Dale, and Falwood; electrical 
powers, ae of public streets and Oorporation property by 
electricity, 

Constraction of tramways, electrical power, supply of electrical 
energy and electric fittings 

Construct and work electric tramways... 

Construction of tramways, electrical powers 

New tramways ; electrical working ; agreements ‘with local authori- 
ties for supply of electrical energy, &c. 

New tramways, electrical Been wers, generating stations, extension of 
borough and of electric lighting area, &c. 

General tramway powers and electrical working . one 

Construction of additional tramways, electrical working, &e. .. 

Tramways, electrical powers, &c., in Sb. Helens, Bolton, Leigh, 
Eccles, Abram, and a number of ‘other places in the borough of St. 
H ; Bolton, Leigh, 2 om and various other urban districts in 


station at Leigh 
New lines Counties of London, Kent, and Surrey; electrical 
powers, 


8, 
Constraction and working of electrical lines; agreements with com- 
panies ; alteration of date for making up electricity seam, &o. 
Teamwaye, electrical powers, &o. 
Sell, transfer, and adapt tramways for electrical p ower, &e. ... 
ht railway extensions in Bradford, Dewsbury, Batley, Cleckheaton, 
versedge, Gomeraal, Birkenshaw, Hunsworth, Heckmondwike, 
and Thornhill (Weat Riding). Purchase of lands in Dawabury 
Construct and work tramways, use electrical power, supply electrical 


energy 
Light railways ... 
Power to work authorised lines by electrical energy instead of steam, 
to enter into agreements for the supply of energy 
Construction and eiectrical working of tramways, supply electrical 
fittings, and other powers 
Tramways construction, generatiog stations, and electrical powers 


Tramways, electrical powers, supply of electricity pares ig borough, 
and of elestrical fittings, &c. 


the coun 


West Ham... ... | Construction of tramways, electrical working _... 

Weston-super-Mare .. | Construct and work tramways, electrical power, &c. 

Whitechapel and Bow Rail- wie mink 2 stg ol extension of time, capital, agreements with other 

y 

Wigan ... rllwaye in Pemberton, Ashton-in-Makerfield, Abram and Ince- 

Windermere and District -electric railways in Bowness-on-Windermere, Windermere, 
Light Railways Ambleside, Troutbeck, and South Westmorland. 

Wirral Railway eae iBeceens for electrical working, agreements with the Mersey Railway 

Withington... ...| New tramways; electrical powers... she 


— 


Oorporatioa 
Corporation 


Corporation 
L.c.c, 


London County Council 


Company to be formed 


Lough h and District Electric Trac- 
tion Syn oo 49, Queen Victoria 
Street, 

Corporation 


Company to be formed 


Oompany 
British 


Electric Traction Co. 
Plymouth, Stonehouse and Devonport 
ways Oo. 


Urban District Council . 
Corporation 
Urban District Council 
Corporation 
Corporation 

orporation 


oration | 
to be formed 


Oompany 


Corporation 
Southport District Tramroad Company 


Tramways Company q 
British Blectria Traction Company 


Corporation 

W. M. Mackey and G. H. Newborn d 
Company 
Corporation ; 


Urban District Council 
British Electric Traction Oompany 
Corporation 


Mare and District Electric 
pany 


Corporation 
apply 
Company 
Wigan and District Tramways Oompany 


British Electric Traction Company 


Urban District Council 


Liverpool Overhead Rail 
way Company 
Liverpool =... 
| 
al Rail- 
| Corporation ae 
y British Electric Traction Company a. 
| 
| Corporation 
| Corporation 
| 
| | 
ore wee 
| 
| | 
j 
} 
a 
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(c) MISCELLANEOUS. 


Name of place. Description of powers, Authority promoting. 
County of Durham Electric Incorporate company, generate and supply electrical energy io bulk 
Supply Company | to lighting authorities, companies, &c.,in part of the county of 
|  Darbam, compulsory purchase of lands, el 
Coventry ae ... | To authorise regulations in regard to electrical fitting in houses and | Corporation H 
buildings, power to supply fittings, alteration of date of annual m 
accounts. at 
Lancashire Electric Power | To establish generating stations and supply electrical energy in the | Company to be formed . A 
county of Lancaster. G 
L. B. & 8. 0. Riilway Power to contribute toward cost of constructing City and South pl 
— Subway between their railway and London Bridge vi 
tation. 
Midland Blectric Power | Extension of area of supply authorised in 1893 and 1899 orders, to'| Midland Electric Oorporation for Power by 
Distributicn & Lighting include additional districts and parishes in Stafford and Worcester Distribution - co 
North Metropolitan Electric Incorporate company, generate and supply electrical energy in bulk of 
Power Supply Company to local authorities and companies in Middlesex, Hertford and di 
Essex, compulsory purchase of lands, break up streets, &. be 
South Wales Electrical | Supply of electricity in bulk. (S2e page 842 Emcraican Ravinw, wi 
Power Distribution Oo. _ November 24th.) : lis 
Tyneside Electric Power | Incorporation of company, supply of electricity in Northumberland be 
Company and Durham, &c. to 
Ac 
th 
that by virtue of Sec. I. of the Electric Lighting Act, 1888, no | 
RECENT LEGISLATION IN CONNECTION visional order authorising the supply of electricity by any met 
WITH ELECTRIC LIGHTING AND POWER takers within the district of any local authority can be granted by the 
STATIONS. ‘ Board of Trade, except with the consent of such local authority, 
unless the Board of Trade are of opinion that such consent ought to 
be dispensed with, in which case they must make a aoe report, 
A DILIGENT search thr ugh the statute books for the last few years stating the grounds upon which they have dispensed with such con- 
does not reveal any very s‘riking development of the laws which sent. Moreover, there is nothing to prevent the granting of a licence 
regulate the institution and management of electric lighting and or provisional order to the local authority, although a grant of 
power stations. The Act of 1888 modified the rules of purchase by authority to undertakera may have been previously made in the same 
the local authority, gave the Board of Trade power by provisional area. The concent which must formerly have been obtained from 
order to vary the terms of purchase, and afforded protection to the the Vestry or certain district council, must be obtained from the new IN 
public from open electric wires, It also enabled the Postmaster- municipalities which may be constituted in accordance with the pro- me 
General to require that supplies of electricity should be continued visions of the London G.vernment Act of 1899. de 
only in accordance with conditions and regulations made by him for This leads us to examiae the London Local Government Act of tel 
the protection of telegraphic communication. Since this important 1899. : me 
statute no Act has been passed until the present year which directly “ Within the limits of 35 sections,” says Mr. Hunt in the prefice to en 
affected the interests of the electrical world, although many of the his work upon this Ac‘, “none of them unduly long, and three short lia 
public general Acts, such, for instances, as the Factory Act, 1895, and Schedules, provision is made for the abolition of some 78 elected in 
the Workmen’s Compensation Act, 1897, are of much more than _—_yestries, consisting of over 4,000 members, 12 district boards, con- of 
assing interest to those whose business involves the employment of sisting of nearly 600 members, one local board, consisting of 21 the 
un numbers of working men. To these it will not be necessary to members, and one urban district council, and for the creation in their pe! 
refer at any length. place of 28 borough councils, each of which is to consist of a mayor d 
The last session of Parliament, however, saw placed upon the and not more than 60 councillors and 10 aldermen, ora possible grand sol 
Statute Book two Acts which are, or may be, of considerable import- total of 1,988 members. Women will not be eligible to serve on these any 
ance to those who provide the electric current for lighting and power. borough councils.” a 18 | 
The first of these, the “Electric Lighting (Clauses) Act (1899),” The theory of the Act is simple, The unit of local government att 
which came into operation on October 1st, comprises an important ceases to be the parish, altltugh the parish is retained as the unit fo1 
schedule which is to become part of every provisional order made in for rating pu , and the ddministrative County of London onatside wh 
respect of every district outside the administrative County of London. the City is divided into 28 areas, each of which is to be a borough, and ay 
It applies, moreover, whether the local authority is or is not the for each of which a borough council is to be formed ; 16 of these areas ten 
undertaker. The text of the schedule (an abstract of which was are single parishes. of 
published in the Exzcrrican Ruyiew for September 15th, 1899) The following list serves to show ata glance the proposed re-arrange- in 
differs in no material respect from the form of provisional order © ment of Greater London :— pla 
which may be found in the latter part of “ The Law of Electric Light- BCA 
ing,” (1890) by W. Shiress Will, Esq., Q.0., which was generally ProposED BorouGss. tre 
made use of when the undertakers were a company or n. 1. Battersea. b 
The passing of this Act has necessitated the issue of a new edition 2. Bethnal Green. er 
of the “ Rules Made by the Board of Trade with Respect to Applica- 3. Oamberwell. a wai 
tions for Licenses and Provisional O:ders, &c.,” which last appeared 4. Chelsea. ; 80 | 
in 1890. The one alteration made by these rules refers to the draft 5. Falham. =e to 
license, six copies of which must be deposited with the memorial. 6. Hackney. but 
[See Rule VIII., Board of Trade Rules, 1890.] Formerly the draft 7. Hammeramith, ab 
was bound to contain [inter alia]— 8. Hampstead. req 
1. The address and description of the applicants. 9. Islington. it: 
2. A description of the proposed area of supply. 10. Kensington. at 
3. A statement of the purposes for which a supply is to be given, 11. Lambeth. Ta 
viz, any or all of the public or private purposes specified in Section 12. Paddington. b al 
3 of the Electric Lighting Act, 1882. 18. Marylebone. Th 
4. Provisions concerning. the breaking up of streets, railways, and 14. 8t. Pancras. Fos 
tramways, where powers are sought to be obtained by the license or 15. Shoreditch. : ; _ 
order for those purposes. [See Sections 15—17 of the Schedule to 16. Stepney. [ Aldgate, Christchurch, Spitalfields, Limebouse, Mile Un 
the Electric Lighting (Clauses) Act, 1899 ] End New Town, Mile End Old Town, Norton Folgate, 0:d to 
Conditions of supply. [See Sections 10 and 27—30 of the Schedule Artillery Ground, Ratcliffe, St. George-in-the-Hast, Shadwell, ee 
to the Electric Lighting (Ulauses) Act, 1899.] Wapping, St. Botolph-without-Aldgate, and Whitechapel h r 
6. Provisions for securing the eafety of the consumer and of the and Tower of London. ]} 2f 
public from injury by shock, fire, or otherwise. [See Section 38 of 17. Poplar. [Bow, Bromley and Poplar.] ent 
the Schedule to the Electric Lighting (Clauses) Act, 1899. ] 18. Wandsworth. [Olapham, Mitcham (det.,) Putney, Streatham, soft 
7. Provisions for enforcing the performance by the undertakers of Tooting Graveney, and Wandsworth. be 
their dutiss in relation to the supply of electricity, and for the revo- 19. Southwark. (Christchurch, Newington, St. George-the-Martyt, oF 
cation of the license or order where the undertakers fail to perform and 8t. Saviour. | . i Cire 
such duties. [See Sections 63—68 of the Schedule to the Electric 20. Bermondsey. [Bermondsey, Horselydown, Rotherhithe, a0 \ 
Lighting Act, 1899.] St. Olave and St. Thomas ] and 
The particulars referred to in paragraphs 8—7 above must not now 21, Holborn. [Farnival’s Ion, Gray’s Inn, Lincola’s Ion, Saffron ity 
be set out at length in draft orders, but must be provided for by the Hill, 8s. Andrew, and St. Goarge nt Staple Inn | unt 
incorporation of the Electric Lighting (Clauses) Act cf 1899. [See 22. Olerkenwell. [Charterhouse, well, Glasshouse Yard, St, = 
Board of Trade Rules, S:ptember, 1899, note.] We have pointed out Luke, and 86. Sepulchre. } : 
tae various sections of the Schedule to the Act which have reference 23. Deptford. : bir 
to the matters dealt with in the above rules. 24, Greenwich. [Charlton,; Deptford 8*. Nicholas, Grrenwich, be 
In addition to the well-known power of compulscry purchase, and Kidbrooze 


which is vested in the local authorities, it is important to recollect 


25, Lewisham, [Lewisham and Lee.] 


/ 
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26. Woolwich. [Eltham, Plumstead, ahd Woolwich. 

27. Westminster. [St. Anne, Westminster, 5’. Clement Danes, St. 
George, Hanover Square, 8t. James, Westminster, 
Margaret and 8t. John, St. Martin-in-the-Fields, 8+, Mary- 
le-Strand, St. Paul, Covent Garden, St. Peter, Westminster, 
Liberty of the Rolls, and Savoy. ] 

28. Stoke Newington. |South Hornsey and Stoke Newington: |} 

The Borough Oouncil will be a local authority for the supply of 
electricity under the Electric Lighting Acts, 1882 to 1888. [See 
Hunt, “London Local Government,” Vol. ii. pp. 797 to 809,] and 
may borrow money for the purpose of supplying electricity in all 
areas where the Borough Council is authorised to supply electricity. 
Another most important provision is that which enables the Local 
Government Board, in cases where the Borough Council is unable to 
purchase land, to empower that Council to put the compulsory pro- 
visions of the Lands Clauses Consolidation Acts into force. 

By Section 4 (1) of the Act, on the appointed day (¢.g., the day fixed 
by Order in Council), every elective vestry and district board in the 
couaty of London shall cease to exist, and, subject to the provisions 
of the Act and of any scheme made thereunder, their powers and 
duties, incladiog those under any local Act shall, as from that day, 
be transferred to the Oonncil for the borough comprising the area 
within which those powers are exercised, and their property and 
liabilities sball be traneferred to that Council, and that Council shall 
be their successors, and the clerk of the Council shall be called the 
town clerk, and shall be the town clerk within the meaning of the 
Acts relating to the registration of electors. 

As we have pointed out, the Act does not come into force until a 
special order of the QaeeninOouncil. No immediate changes need, 
therefore, be expected. 


WATER SOFTENING. 


In the treatment of feed water a great change of the conditions to be 
met has taken place during the last few years. This change is 
dependent upon increase of pressure. With higher pressures the 
temperature of a boiler is also higher, and where the scale-producing 
material is carbonate of lime, experience points to the fact that in 
entering a boiler which is at a high temperature the carbonate of 
lime is much more quickly separated out of the water and deposited 
in the immediate vicinity of the feed inlet. Probably this is because 
of the more rapid driving away of the carbonic acid gas which keeps 
the bicarbonate of lime in solution, and the loss of which at once 
permits the salt to deposit as mono-carbonate 

As regards sulphate of lime, there is considerable doubt as to the 
solubility of this salt. It is said to render water permanently hard, 
and not to be deposited by heating the water up to boiling point. It 
is also said to deposit if the water is raised to 400°, but few boilers 
attain to this high temperature, and‘lime sulphate should thus not 
form scale unless it becomes concentrated by evaporation. But 
whether this be so or not, there is a form of incrustation which is of 
a peculiarly adhesive quality. We refer to the deposit of its con- 
tents of each molecule of water converted into steam at the. surface 
of the plate. The water goes off as steam, and the freed molecale 
in a peculiarly fit state for the purpose adheres promptly to the 
plate. Sulphate scale is thus much more adhesive than carbonate 
a less satisfactory to deal with by preliminary 


Seeing that carbonate scale is so very quick to deposit in a hot 
boiler, we wonder that more is not done in the way of feeding the 
water at a high point in a boiler into the upper of a series of trays 
80 arranged as to permit the water to settle and overflow ftom tray 
to tray, depositing its lime salts on ribs or oyster shells placed as 
surfaces for adhesion. Excepting where soluble salts concentrate in 
a boiler, we should like to see the time when the blow out tap is not 
required to regular uss; for we have very little belief in its action asa 
remover of loose scale or mud, and we believe such impurities, even 
if not deposited before the water enters a boiler, should be deposited 
in trays within the boiler, not upon the plates of the boiler itself. 
Various scale prevention apparatus depend for their ection on the 
heating of the feed by live steam in some vessel outside the boiler. 
This system supposes frequently that the feed is supplied cold. Any 
live steam heating ought, obviously, to come after an economiser. 
Unless an economiser adds a more than usual amount of temperature 
to the feed, the lime will not be deposited until the boiler is 
workéd, but where deposit takes place in the economiser, it can be 
bored out from time to time. Of course, we would place no system 
b:fcre that of the primary treatment of the water before it even 
enters the economiser. But even the most approved of water- 
softening systems may be reduced to minimum dimension and coat 
where the feed is taken from a surface condenser. Any other system 
of working b2ars the stamp of inferiority excepting under exceptional 

ith surface condensation the up water required is s 
and can be treated for scale at small outlay. Indeed in many cases 
it will produce so small an amount of scale as to admit of being used 
untreated, for when only supplied with a small amount of scale-forming 
matter, the natural tendency of the boiler to rid itself of scale may 
be safficient to overcome the tendency to form additional scale. With 
water from a surface condenser there is also a considerable scale- 
detaching effect, and it is rarely desirable to have the inside of a boiler 
absolutely free from scale, as they are when supplied with water from 
most moorland districts. 


CORRESPONDENCE, 


High and Low Speed Motors. 


Referring to the letter in your issue of November 17th, 
under the above heading, signed by “ Lente,” I should have 
replied to this sooner but for my absence from town. 

“ Lente,” on the one hand, advocates extremely slow speed 
motora for power purposes, and contends that he can buy 
them at a cheaper figure than given in the leading article of 
the ELecrricaL Review of October 13th, and thus make it 
worth while to a user of motors to substitute slow-running 
ones for the ordinary quick-ranning ones. 

In a subsequent article communicated by the present writer, 
it is pointed out that the figures and contentions contained in 
the original article of October 13th on this subject are sub- 
stantially correct, and agree with the present writer’s 


experience on the subject. 


“Lente ” begs to differ, and offers to bet £10 that a user 
of motors can buy a first-class motor, giving 4 B.H.P. at 300 
ec a minute, for £67, or thereabouts, whereas the 
price quoted by the EnecrricaL Review is about £112, 

If aman were to come to one and offer to bet you £10 that 
he could buy a first-class felt hat for 1s., one would be liable 
te think there was a catch in it, and instead of taking the 
bet, would offer to put business in that man’s way, provided 
he could supply a hat for 1s. to a specification which would 
warrant its excellence. 

As a matter of fact, the prices of a motor, capable of doing 
about this output, as taken from the catalogues of 
Crompton’s, Siemens’s, Parker’s, and the Electric Con- 
straction Company, y to vary somewhere between 
about £90 and £110, depending upon the exact size of the 
motor, as the standard sizes do not in every case come out 


4 BHP. exactl 


I think it can 3 said that these four firms know as much 
about continuous current machinery—and have made as 
many motors for power work as anyone in the country, 
and, consequently, their prices for a first-class article may 
be looked upon as representative. é 

Tt is just possible that as soon as multipolar machines are 
made in-any quantity for these smaller sizes, the prices may 
come down a little for the same spezds, but the above 
‘pfiees are based on the ordinary two-pole machine, which 
represents the present practice in this country. 

If, therefore, “Lente” can go a step better, and obtain the 


_ size of machine in question (at retail prices), at the price he 


names, as well as other sizes of motors at corresponding 
speeds and prices, to the following specification, which will 
guarantee a good article, I feel confident that the readers of 
the EnxcrricaL Ruview, as well as the present writer, 
would like to know about it, and that business would be 
likely to result therefrom to “ Lente’s ” advantage. 


SPECIFICATION. 


Motor to ba of the ordinary open type, and to be capable of 
developing 4 B.H.P. at 300 revolations per minute for a period of six _ 
hours, with a maximum temperature rise at any part of 70° F. above 
the surrounding atmosphere. 

Bearings, two in number, of the ordinary self-lubricating type. 

Armature, dram wound, and fitted with carbon brushes. 

Efficiency, after six hours’ ran at fall load not to be less than 75 per 
cent, 


Finish and Workmanship of the best. 

Note.—The prices to be subject to the ordinary full trade discounts. 

I think I am fairly conversant with what is and can be 
done in the continuous current line in this country, and I 
need only add that if machines of the same excellence can be 
purchased 25 per cent. below the market price, it would be 
very interesting and useful to know about them. 

The Writer of the Communicated Article. 


London, November 28th, 1899. 


Electric Wiring. 


' Prof. Silvanus Thompson in his Presidential Address 
refera to the question of electric wiring and the importance 
of keeping down its first cost, and you also refer to the 
matter in this week’s issue of your paper. Prof. Thompson 
is of opinion that tnis reduction in cost is to be effected by 
adopting an uninsulated return wire, 
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As I patented a system on these lines some seven years 
ago, and have continuously — it in all installations 
which I have carried out since then, the publication of the 
experience gained during this period may perhaps be of 
advantage at the present time. me 

‘The system was first introduced by me in the lighting of 
Hollycombe for Mr, J. CO. Harkshaw in 1892, after having 
obtained the sanction of Mr. Tarrant, inspector of the Sun 
Fire Office. The installation was at first only for some 250 
lights, but has since been extended to over 600. Mr. 
Tarrant himself made an exhaustive inspection, and subse- 

uently expressed his ap in the strongest manner. 

ortified by this opinion, I have never had any objection 
raised by any insurance company, although come 200 houses 
have now been wired by this system, At Fort William, 
also, where some 5,000 to 6,000 lamps have been wired by 
the same method, the result has been entirely satisfactory. 

Major Cardew, when inspector to the Board of Trade, 
made an examination, and after taking sundry tests, also 
gave his approval, and passed the arrangements adopted. 

I was curious at the time to know what form these 
tests would take, and Major Oardew explained to me that 
the question concerning which he wished to satisfy himeelf, 
related to the possible existence of a difference of pressure 
between the earthed electric conductor and other neighbour- 
ing earths, such as gas or water pipes, which difference of 
pressure, if present, might cause trouble from electrolysis, . 

On testing, however, no such effect could be detected to 
any appreciable extent, and all objection on this score was 
removed. 

I think, therefore, that having been found satisfactory, 
and passed by the Board of Trade and the insurance com- 
panies, and having also endured the test of years, I may 
claim that my earthed water-tight system may now be 
adopted with confidence. 

With regard to the saving of cost, experience shows tbat 
on an average this may be taken from 4s, to 53, per lam 
wired. There are other subsidiary advantages which I nee 
not dilate on now, such as a decrease in the time required to 
carry out the work of wiring, and the absence of damage to 
walls, ceiilngs, and decorations, 

Prof. Thompson would like the cost of wiring to be 
reduced to that of putting in gas pipes. This is, no doubt, 
desirable, but at the same time the comparison is hardly a 
fair one. It must be remembered that the electric wiring 
of houses is far more complete than the usual system of 
laying gas pipes. For instance, numerous switches are 
aes 1p convenient positions, and fuses and main switch- 

rds have also to be provided. 

If these conveniences and safety appliances were omitted, 
and the wires taken straight off the maine, then the cost 
of wiring would not greatly exceed that of fixing pipes 
for gas. On the other hand, if this plan were depart the 
advantages and safety ensured by the adoption of the electric 


light would be great 
greatly R. Frederick Yorke. 


212, West George Street, Glasgow. 
November 28th, 1899. 


Tested Lamps. 


I fully expected some able reader to make some remarks 
on a paragraph headed as above in your issue of November | 
17th, 1899. 

It was most unfortunate that the names of those English 
makers of the lamps which the “Tested Lamp Company” 
publish cannot be given, as it would have afforded an oppor- 
tunity for them to defend themselves, or at least some 
explanation. 

' I have tested a number of lamps at various times, my 
results appear somewhat different. 

Does it appear likely for a moment that there is so great 
a difference between English-made lamps? You may find a 
difference of 15 per cent. in life, if all fl the same candle- 
power, same efficiency and at the same E.M.F. if about a 
dozen of each maker are tried, but not one lamp, as you may 
get hold of a particularly good or bad one. 

The information in this test is so very vague, and not at all 
what you might expect expert lamp testers to put before the 

‘readers of a highly technical journal, . 


1, A 200-volt 16-c P. lamp is tested at 8 watts per candle, 
The photometered result is at 200 volts 190.P. at 3 watts 
elem er after burning at 200 volts (I suppose) it 

mes 200-volt 9-0.P. at 6°5 watts per candle-power, this 
means that after “running” the period mentioned, the 
current increases °017 ampere, a considerable amount in a 
200-volt 16-c.P. lamp. 

2. A marked 100-volt 16-c.P. lamp. : 

Photometered result gives 100-volt 12-0.P. at 4°5 watts 
per candle, after burning 336 houra, it becomes 100-volt 
9-0.P. at 6 6 watts per candle, this means after 336 hours 
the current increases ‘0836, this, too, is an enormous amount. 

Now, it is a well-known fact, that the less the sectional 
area a filament has, the lower should be the efficiency to 
obtain the same life, then how comes it that the 200/16 volt 
having about *005 mm. sectional area is given at 3 watts per 
candle-power, and a 100/16; having about ‘02 mm. section, 
is tested at 4°5 watts per candle. 

Again, to me it is new to find a lamp consuming more 
current at the end of its life than at the start, these matters 
bye little more explanation before I can quite swallow 
all that. 

My experience has been that as a lamp burns, the resist- 
ance of the filament goes up, and at the same voltage the 
current naturally drops proportionately, it being due to the 
volatilising of the carbon and disposition on the bulb sides ; 
of course, the more efficient the filament the quicker the 
change in resistance. 

I would inform the Tested Lamp Company that about 
‘75 watt per candle-power more should be allowed a 200/16 
lamp than a 100/16, and a farther ‘5 watt per candle-power 
for a 100/16 than a 50/16, to procure the same hours of life 
with an parallel curve. 

See Mr. Preece’s test of lamps; a study of these will give 
an immense amount of information. 

Is it ‘an agency for an “American” or “ Continental” 


lamp that is showing ? If s6, let us be straight about the 


matter. But really such absurd statements cannot go 
— or to the uninitiated some damage may be done, 
and also to our English lamp trade. : 

English Electric Engineer. 


Street Box Explosions. 


My attention having been directed to accidents reported 
in the ExxorricaL Review of October 20th, 1899, as 
occurring in the Strand, London, and at Carlisle, from gas 
which had accumulated in the conduits, I respectfully to 
state that by the introduction of my patent Janction box in 
main’s circuit there would be no possibility of explosions. 

I have pleasure in enclosing a copy of -my completed 
specification for your information. . 

While there may be an objection te-the box being over the 
street or road level, it need not in any sense be regarded as 
offering a street obstruction, no more than a Post Office 

illar box; any little inconvenience from such a cause would 
be more than compensated for by the advantages gained ; 
the present surface boxes should, from my point of view, be 
a thing of the past; if my box were adopted, there will be 
no more explosions. 
F, D. Black. 


[The specification to which Mr. Black refers is No. 29,676 
of 1897.—Eps. Exxc. Rev.) 


Why not Sir Joseph? 


It has now become fairly recognised as an unwritten law 
that the presidents of the great Institutions should receive 
the honour of knighthood, either daring or at the expiration 
of their term of office. ; 

The presidents of the Institutions of Civil Edgineers, 
Mechanical Engineers, and Marine Engineers are all so 
honoured, and Justly 80. 

But why should the president of the Institution of 
Electrical Engineers be omitted, and especially when he 
happens to have rendered such brilliant service to the cause 
of ry gs of practical engineering as cur late president 

one 

The honour conferred upon the presidents of the other 
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Institutions is, as most of us understand, for a twofold 
reason. 

It is a recognition by Her Majesty, as representing the 
nation, of the status and usefulness of. the es 
whole, It is algo a recognition of the position which the 
president himself occupies in the world of science and 
engineering generally, the world in which he moves, and to 
the betterment of which he has devoted himself. 

It is for exactly the same reason that a judge is knighted. 
It is a recognition by Her Majesty, as representing the 
nation, of the importance of the judicial office, and of the 
legal fraternity as a whole. 

It is also a recognition of the man himself and of the 
work he has done. And similarly with the great medical 
and surgical bodies, 

Surely on both accounts our late president is entitled to 

Sarely the importance of the Institution of Electrical 
is to warrant their 

ing recogni y Her Majesty equally with the other 
great Institutions. One obstacle - en probably foresee 
in the matter. Our late president is, as we know, an 
exceedingly modest man, who would prefer not to be 
troubled with honours and rewards. : 

We know, too, that as plain Joseph Wilson Swan, he 
is greater than any title can make him, and that his name 
will go down to Pe a8 one, and not the least, of 
re brilliant band of able men who have made the Electrical 

e. 


The rank is but the gainea stamp; 
The man’s the gold for a’ that and a’ that. 

But I think most of us would claim that, in this case, 
our late —— should make one more sacrifice for the 
industry for which he has done so much and submit to the 
knightly stroke. 

Engineers of to-day hold the position that knights and 
military leaders did in days gone by ; and itis our right that 
our leader should receive the badge of knighthood. 


Sydney F. Walker. 
Bath, 


A Tender Point. 


With reference to the paragraph in ExectricaL Review 
of this day’s date on “A Tender Point,” I beg to inform 
you that Tam not entitled to any oredit attaching to the 
plan of printing the schedules of specification in copying ink 
and arranging for their being readily detached in the manner 
indicated in the article referred to. 

_ The point is, perhaps, a small one, but the article is wrong 
in stating that the plan is due tome. With your well-known 
reputation for accuracy, I feel sure you will be glad to avail 
yourself of a correction.on even such a minor matter as this. 
F. Baylay, 
Capt. RE. 
War Office, 8.W., 
November 28rd, 1899. 


An Electricity Supply Question. 


Possibly some of .your readers may be able to give me 
some information as to the obligation which a supply com- 
pany is under as regards applicants who have their own 
Plant for lighting their premises, bat who wish to have the 
company to fall back upon in case of a breakdown, or to 
take current from them when it may be convenient. 

It is not reasonable that the company should have the 
expense of putting down extra plant in order to be prepared 
for such contingencies without any prospect of making any 
Profit, and if the question has not been settled by a court of 
law, it is important to consider what is a safe attitude for 
supply companies and corporations to take up, and it will be 
interesting to know how such cases are dealt with in 
different places. 

Norwich, Vovember 28th, 1899. 


Signalling without Contact. 


I have been greatly interested apeeyhy che W. S. 
Boult’s British Association paper on “Signalling without 
Contact,” in Mr. James Swinburne’s report, and in the 
subsequent correspondence in your columns. Mr. Boult’s 
system is most comprehensive, as regards signalling, and the 
apparatus is ingenious without being complex. Given con- 
struction on engineering lines, as distinguished from elec- 
trical, there seems to be no reason why it should not be 
perfectly satisfactory as regards the exhibition of signals to 
the engine driver. Some of the points made—apart from 
= lg of the contacts magnetically—are especially 
uable. 


There is, however, one point with regard to such signalling 
which does not seem to be noted or provided for in the 
paper, or to report. 

g. 20, particularly, and from the paper and report generally, 
I gather that Mr. Boult’s en is lide: independent 
of the ordinary semaphore signals, and, whilst it may be 
superposed on the latter form, there is, really, no need for 
further signals of any kind such as are in use at present. 

The levers of the present semaphore signals are, in order 
to prevent mistakes on the part of the signalman, interlocked 
with those of the points, so that only the signals relating to 
the points set can be lowered for the passage ofatrain. Mr. 
Boult’s apparatus, used as a complete system, would abolish 
such control, and I do not see that any substitute for this 
most important safety device is suggested. 

Unless something of the kind is provided, at least as 
efficient as the present mechanical interlocking, it would be 
possible to set the points for one line, and the signals for 
another with, under certain conditions, disastrous results. 

J. Pigg. 


There is nothing ridiculous or fanny in the statement 
contained in my letter which appeared in your issue of the 
10th ult., as to what a driver assumes in a fog. That 
statement is quite correct. It can be verified by reference to 
the rales of any railway company party to the Clearing 
Honse system. 

I do not understand Mr. Boult’s apparent objection to the 
quotation from Sir a Findlay, seeing that the quotation 
appears in his (Mr. Boult’s) original paper. So many hard 
things ‘are being said of the present fog signalling system, 
that the opinion of so eminent a railway man respecting it, 
cannot be too well known, and more especially so seeing the 
a improvements in that system that of late have taken 


Pp 

I regret that I did not make myself clear about the man 
I suggested would be required by the driver of an express. 
The man would be required to watch the working of the 
indicators, to calculate the road numbers (M, + 2 = 
‘Branch No. 4, &c.), and watch the duplicate spots. Would 
it be fair to the driver to expect him to keep a look out 
along the line and watch these indicators also? A driver has 
something to look for besides signals, which, be it remarked, 
he does not implicitly rely upon. If he has to watch Mr. 
Boult’s indicators, there will bea —T of his not noticing 
some obstruction he otherwise would. I submit, therefore, 
that the question of the number of indications and road 
numbers a driver may receive in one minute is important, 
and if Mr. Boult will not admit 30 it would be interesting 
to know what he considers would be the maximum. I believe 
my estimate to be rather under than over the possible 
maximum. 

I am still of opinion that it is not good railway signalling 
to have an indicator corresponding to a “stop” signal 
showing “off” on an engine when inside the Distant, if that 
“stop” signal is “on.” There must necessarily be a 
liability of the indicator being misread. 

In speaking of a wrong road number being given, I did 
not intend to refer to a mistake in the switching in the 
signal-box, but to a failure of one or other of the electro- 
magnets on the road, owing to which, although the switch- 
ing was right, yon might get on the engine, say, M, only, 
instead of M, + 2. 

Until ‘single-line signalling is. seriously tackled by Mr. 
Boult, his system cannot be complete. If only electro- 
magnets are used Mr. Boult’s danger signal is open to one of 
thé very objections ‘he raises against the danger signal of 
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other systems, as his medium on the road for op:rating the 
danger signal is then a varying one, the magnetic field not 
being permanent. Moreover, how can the switches that 
would be required for throwing these electro-magnets “in” 
and “out” bs safely and efficiently controlled ? 

On the whole, perhapr, the nursery method is to be pre- 
ferred to putting engine drivers to solve Mr. Bonlt’s simple 


equations. 
C. M. J. 


“ Farthing the Middle Wire.” 


Under the above heading you have in your last week’s 
issue a paragraph (which you state is brought to your notice 
by Mr. Musgrave Heaphy) showing a possibility to-day of 
fire-risk in electric wiring as usually carried out with two 
insulated conductors installed on a three-wire main system 
in which the neutral is “ earthed.” ; : 

I venture to suggest that a note of interrogation should 
have been placed after your heading, or that the instance 
given could have been better described under the heading 
“Imperfect” earthing of the middle wire, for if the earth- 
ing “principle” was consistently carried out in the wiring 
of houses as well as in the-streets, and any concentric system 
adopted in which one conductor completely surrounds the 
other, the possibility instanced could not occur. : 

It appears to me that Mr. Heaphy has unwittingly (or per- 
haps designedly) brought forward an instance which shows 
the fallacy of the present method of wiring—flourishing under 
existing insurance regulations, 

From my point of view I would like to ask Mr. Heaphy 

what fire-risk possibility he can discover in a system of 
wiring in which two ordinary insulated wires forming the 
outers are installed in a steel armoured insulating conduit, 
of which the outer mechanical armouring or iron pipe forms 
the neutral and uninsulated earthed return ? 
Farther, if such practice was generally adopted, it is 
obvious that the cost of wiring per light with steel armoured 
insulating conduit would immediately become reduced one- 
half, for, in other words, the present carrying capacity of 
the insulated wires would be virtually doubled by balancing 
the return current on to the pipe. The supplemental insula- 
tion on the inside of the pipe would effectually prevent 
“leakage,” and, in the event of any fault occurring, rather 
—_ a “short circuit” that would remove: itself harm- 
essly. 

Undoubtedly this question of consistently “earthing the 
neutral,” involving as it does a general and complete adop- 
tion of the principle of permanently “ earthing” one side of 
a circuit, is a very important matter, and the commercial 
exigencies of to-day will continue to bring the subject more 
and more prominently before the profession. 

A discussion dealing with the question of “ earthing ” 
from all points of view would directly benefit many branches 
of the electrical trade. Your “Correspondence” column, 
however, could not be so burdened, and I must at present 
content myself with stating my belief that “earthing” does 
offer the ultimate solution to the question of providing 
thoroughly efficient and permanent electric wiring, at a price 
that would effectually check the further growth of gas- 
. piping, and thereby secure the fall field for electric lighting. 

I also suggest that the practical efficacy and success of the 
principle of “earthing” depends mainly upon the complete- 
ness with which it is adopted, and the question of the pre- 
sent is how far existing lighting plants could be readily and 
economically changed over or adapted to meet the necessary 
requirements ? 


63, Queen Victoria Street, E.C., 
November 29th, 1899, 


Fred. Bathurst. 


Single-Phase Motors. 


It is difficult to discuss with Mr. C. E.L. Brown. He 
continually argues points which are outside the question, and 
then exclaims with confidence, Am I not right! Under 
such circumstances further writing is of no value, and 1’ll 
therefore stop from the discourse. 

Alexander Heyland. 


The Dublia Cable Contract. 


We have received from Mr. Wm. M. Morphy, chairman 
of the Dablin United Tramways Company, Limited, a long 
letter dealing with the matter of the Dablin cable contract, 
but in view of the letter from Messrs. Renshaw, Kekewich 
and Smith, which appeared in our last issue, we refrain 
from publishing it, a8 we assume that the matter is noy 
sub judice.—Eps. Rev. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


TuE first subject to be discussed by the Institution of Electrical 
Engineers this session is the appropriate one of “ the cost of 
steam raising”; it possessed 8 more than usual intere:t for 
many of those present on Thursday evening of last week owing 
to the phenomenal rise in the price of smokeless coal, and the 
positively astounding prices asked for even low grade coals, 
“ The cost of steam raising ” at atime when many stations are 
short of steam ought to elicit some useful and insti uctive 
remarks ; no doubt, at the adjourned discussion, those who 
have felt the pinch will have something to say. Mr. John 
Holliday read his paper, and was followed by Mr. Crompton 
= the “ Influence of Cheap Faels on the Cost of Electrical 
nergy. 

Mr. Ferranti opened the discussion by expressing the 
interest which attached to the two papers dealing witha 
most difficult problem, particularly so at this time of the 
year. Not only mast steam be generated economically 
throughout the year, but in large cities fogs and sudden 
loads had to be faced. At the present time there was another 
difficulty due to the large quantities of coal required by the 
Government, and the demand was so great that there was 
little smokeless or Welsh coal to be had. In his own works 
at Hollinwood, an economy had resulted from the use of 
cheap fuels, but when an attempt was made to utilise 
any particular-class of fuel which was cheap but not in 
demand, the supply of that fuel became exhansted or 
the price was raised and the economy hoped for was lost 
One of the wants in some boilers was a large combustion 
chamber, and Mr. Crompton’s large combustion chamber 
must and would give a large economy. When the tempera- 
ture in a furnace was very high, due to forced draught or 
the use of highly calorific fuel, the condition became very 
like.that in a blast furnace and great trouble was found in 
maintaining the brickwork, so the cost of renewal might be 
considerable. Those who had to deal with steam raising 
knew the value of an efficient and sufficient proportion of 
spare boilers, and a substantial spare was necessary for 
economy at the worst time of the year. Unless this were 
provided the deposit inside the boilers, and the deposit from 
the coal ontside led to~a reduced evaporation; to work 
boilers economically one bad to be able to clean them 
systematically and thoroughly at all times of the year. 

Mr. Stromeyer thought that Mr. Helliday’s paper was 
especially valuable because of the very complete figures given. 
He referred to the objection to cheap coal owing to the 
amount of refuse produced and the cost of removing it, and 
that the large proportion of refuse made the ¢ffective thermal 
units less than were given theoretically. He found it con- 
venient to state the cost of coal in pence for evaporating 4 
ton of water, and showed that the value of coal was reduced 
to about a quarter if it gave 30 per cent. of ashes, as com- 
on with what would be given if there were no ashes at all. 

e cited the attempts made to use shale oil as a cheap fuel, 
but the price increased, and it became uneconomical to use 
it. The statement by Mr. Crompton that 25 per cent. of 
heat was carried off with the products of combastion in one 
test of a boiler of the water-tube type at Glasgow, was 
characterised as absurd, but Mr, Crompton interposed the 
remark that the test was not his but one of Mr. Longridge’s. 
Mr. Stromeyer thought there mu:t be an error in the sampling 
of the gases. He further criticised the results obtained by 
analysis of flue gases, owing to the difference in composition 
in different parts of the flue. Externally fired boilers had 
always been unsatisfactory, and manofacturers did not like 
water-tube boilers, becanse with such boilers, when aDy 
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leakage occurred, one did not feel inclined to go on, but the 
boiler had to be stopped all of a sudden. He commended 
the dry-back boiler, 

Mr. Dagald Clerk thought it quite a mistake that a gas- 

ucer was going to do any good with a steam boiler ; all 
attempts to do this had failed. The reason was that the 
carbon had to be converted into CO and then into CO, ; the 
result was that little more than 70 per cent. of the heat in 
the coal was used. The only way to avoid this was to have 
the whole producer in the boiler. He quite agreed that the 
water-tube type of boiler is not satisfactory to the ordinary 
manufacturer, but it has a very great advantage compared 
with the Lancashire boiler as it can be got into difficult 
inaccessible spaces and used with very high pressures, 
although in some cases it would pay better to stick to lower 
ressures and more economical boilers. The chief loss of 
economy is attributable to the radiation from the fire-brick 
furnace. When the fire was put into the centre of the 
water there are no such radiation losses, and the best results 
are obtained when combustion is not quite complete in a 
Lancashire boiler. 

Mr. H. W. Miller mentioned some experiments he had 
carried out with special smoke-consuming fire-bridges. It 
was well known that in the ordinary standard pattern of 
Babco:k-Wileox boiler there was no real combustion chamber 
atall. By pyrometer tests the temperature of the flue gases 
is 800° to 1,000°, much too low to complete combustion. 
After fixing the fire-bridge of extended pattern the tempera- 
ture rose to 1,200° to 1,600°. 

Mr. Bertram Blount spoke on the chemical questions 
involved : many impossible figures were given, and the 
amount of CO, exceeded the total product of the com- 
bustion of the carbon burnt and the oxygen supplied. It 
was usdally supposed by a great number of steam users that 
imperfect combustion led to a great loss: they may relieve 
their minds of that, to discover CO in the flue gases is most 
unusual. The neighbourhood might be ruined but their 
pockets will be safe. Again, on the question: of gas pro- 
ducers, no one in his senses would use a gas producer for a 
steam boiler, he would use the gas in a gas engine, 

Mr. G. L. Addenbrooke thought that electrical engineers 
were most interested in the comparative cost of raising 
steam in large and small plants. Three or four years ago he 
went into the question very largely, and it astonished him to 
find great difficulty in getting reliable figures. Ouae of the 
troubles with cheap fuel was the oxidation which took place 
on exposure to the air, and its ready absorption of water. 

The discussion was adjourned, and will be resumed at the 
next ordinary meeting. 


THE HARGREAVES-BIRD ELECTROLYTIC 
ALKALI PROCESS. 


By JOHN B. 0. KERSHAW, F.L.O, 


As a result of the criticism made upon the reports of Prof, Ramsay 
aud Messrs, Oross and Bevan in last week's issue of the ExzorricaL 
Revisw, the writer has received from. Mr. C. 0. Connor, cne of the 
directors of the General Hlectrolytic Parent Company, the appended 
figures relative to the average working efficiency of the Hargreaves- 
Bird electrolytic cell over a long period of time. Mr. Connor states 
that in the prospectus of the new company, which is to be issued to 
the public in the course of the present week, a current efficiency of 
90 per cent. has been made the basis of the estimates. The figures 
given below confirm the opinion expressed by the writer, that the 
eficiency of 97 28 per cent. given in the reports of the experts was 
& maximum rather than an average efficiency, and it is satisfactory to 
learn that it has not been used in framing the estimates upon which 
the statements in the prospectus are based. 

With reference to the suggested possibility that purification of the 
brine might be necessary before it could bs used in the electrolytic 
cells, Mr. Connor states that in the recent experiments at Farnworth, 
brine prepared by dissolving rock salt in water has been employed 
Without any purification, aud that no difficulties have been met with 
since this method of preparing the brine was adopted. 

The works will have a capacity equal to the production of 27,000 
tons alkali and bleach per annum. 


Volts at Current 
Days. Amperes. cell terminals. efficiency. 
360 (Av.) 2,048 (Av.) 3°926 (Av.) 93°405 . 
Number of days 360 days. 
Na Cl decomposed per 24 hours... 220°087 lbs, 
” 360 days... ste eee 79,229°0 ” 


tons. cwt, qrs Ibs. 


Na Cl decomposed per 360 days sath 
Production as ash (Na, CO;)=(Na Cl x9) .. SL 16 2 18 
soda crystals = ( x 2 444)... > 
» of 87 per cent. bleach (x1558) .. 55 2 O 14 
B H.P. at cell 10'778 
Lbs. Na Cl decomposed 2.8 P.-day tes 20 42 lbs. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported, 
Waex Nov. 22np, 1898. | Wamx Nov. 21st, 1899. 


Adelaide .. .. .. Value £73 Adelaide - Value £42 
Amsterdam ., ee 61 | Alexandria .. ee 709 
Bombay .. ee ee 140 Amsterdam es 442 
Boston ee oe ee ” Teleg. mat. so  & 
. Brussels .. ee 80 Telephones 50 
Buenos Ayres ze 100 | Antwerp. Elec. fuses .. 802 
= Teleg. mat. .. 704 Barcelona. Teleg. cable os RF 
Calcutta ~.. we 500 | Bombay 
Ai Teleg. wire .. .. 829 | Teleg.wire .. 2 
Cape Town .. ve oe 54 | Brisbane. Teleg. wire .. 25 
Christiania .. ee 460 Buenos Ayres ve 2235 
Colombo .. ee Teleg.mat. .. 135 
Copenhagen ee $4 | Caloutsa’ .. oe ee «122 
Durban ve 2,246 | Town .. 310 
ee ee ee Colombo . = 
othenburg.. ee ” 'eleg. app’ 
Hong Kong .. ee 122 Teleg. wire 297 
Launceston... ee ee ee 90 | Demerara. Telephones + 80 
Madras 38 Durban. Teleg. mat. .. .. 1,525 
Malta. . 157 | East London 
Melbourne 1 | ” Elec. tramcars .. 472 
Ostend se +» | Gibraltar ee 
Penang. Teleg.mat. .. oe Gothenburg ae ee 67 
Port Elizabeth .. | Teleg. wire 19 
Quebec 100 | Halifax. Teleg. cable .. 49,000 
Rio de Janeiro .. 82 | Hamburg .. 10 
Rockhampton .. .. «.. 303 | Teleg. mat. .. .. 230 
Rotterdam. Teleg. mat. 107 | Hong Kong . vet 
Senegal. 55 knots teleg. cable 107 Malta ee 96 
Shanghai .. »  Teleg. mat. 566 
Teleg. mat... 1,087 Melbourne .. oe 10 
Singapore. Teleph. mit. .. 58 | ” Teleg. mat. 
Stockholm. Teleg. mat. +» 189 | Nelson a ee ee ee 26 
Sydney ee +» 1,028 | Ostend 62 
Tientsin. Teleg. mat. .. oe 79 Otago ee 
Vera Cruz. Teleg. mat. 83 | Perth ve 
a Teleph. mat. .. 3881 | RioJaneiro. Teleg.mat. .. 775 
Yokohama .. oe 484 Santos 810 


» _ Teleg. mat. ee 70 

Shanghai .. ee o 

Singapore. Teleg. mat. oe 60 

Stockholm. Teleg. mat. 136 

Sydney es on 

Wellington .. ee oe 67 

Total .. £9,905 Total «.. £58,314 

Foreign Goods Transhipped. 

| Toronto. Teleph. mat, Value £49 


Electrical Wares Exported. 


ENDING Nov. 29TH, 1898. | ENDING Nov. 287TH, 1899, 
Adelaide. Teleg. mat. .. Value £103 Adelaide P - Value £75 
Alexandria .. Alexandria .. oe 
Sub. cable.. 150 Amsterdam .. 
Antwerp... ee eo 85 Barbadoes .. es oo 
Brisbane. Teleg. mat... .. 101 | Buenos Ayres. Teleg.mat. .. 742 
Buenos yet 1,421 Calcutta .. of 
Calcutta .. + 1,743 Teleg.wite .. .. 204 
Cape Town.. 229 | CapeTown.. .. 
Christiania Christiania. Teleg. wire -& 
Colom Copenhagen. Teleg.wire .. 49 
Copenhagen 20 Durban oe 169 
Durban ee ee ee East London oe «eo ee 74 
»  Teleg.mat. .. oe 12 Genoa. Teleg. wire ® 
East London ee 108 Hong Kong 14 
Hamburg .. oe ” Teleg. mat... ee 8 
Hong Kong.. .. ee 171 | Lyttleton. Teleg.mat... .. 2,910 
Kobe. Teleg. cable oe Madeira .. ee 
Malaga se oo Madras ee 
Melbourne .. ee ee Melbourne 141 
Teleg. mat. 854 Teleg. wire 1,001 
Port Elizabeth .. ee New York .. 24 
Rio Janeiro. Teleg. ma 5,186 Ostend 116 
Santos. Teleg.mat. .. Otago.. e 14 
Teleph. mat. .. %5°| PortChalmers .. ax 
Senegal. 55 Knots sub. teleg. - Teleg.mat. .. 2,710 
cable te ee ee Port Elizabeth .. ee 3877 
. Elec. detonators .. 243 | St. Helena. Teleg. cable 136,000 
Stockh ae os sits - 1,700 Shanghai. Teleg. wire .. 137 
Teleg. mat. Singapore .. 45 
Sydney ee 1,097 Stockholm. Teleg. mat. 
Valparaiso, Teleg. mat. 1,186 Sydney ae ae ee 459 
Venice 230 »  Teleg. wire 5383 
Yokohama .. oo 474 Tokio.. oe oo 30 
Teleph, cable .. 
= ae va 
e ington oe oe 
in Teleg. mat, 
Total .. £10,974 Total 
Foreign Goods Trcanshipped, 
Alexandria .. ee ae os - 920 
Amsterdam ° 85 
Bombay... on 25 
Progresso, Teleph. mat. 188 
Total .. £468 
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Bankruptey.—The creditors of J. C. Howell, electrical 
engineer, late of Queen Victoria Street, H.C., met last week at the 
London Bankiuptcy Court. A statement of affairs was submitted, 
showing gross liabilities £19,120 (unsecured £10,348), and assets 


valued at £11,433, or sufficient to show a surplus of over £1,0(0 after . 


meeting all liabilities. The debtor bas been interested in numerous 
electrical companies, among the number being John Charles Howell, 
Limited; B. Howell & Son, Limited; Orompton-Howell Electrical 
Storage, Limited; Porous Accumulator Company, Limited; John 
Charles Howell (No. 2) Company, Limited; Epicycle Company, 
Limited; Epicycle Manufacturing Company, Limited, and Pontypool 
Electric Light and Power Company, Limited. He ascribes his posi- 
tion to the severance of his connection with the Crompton Company, 
and to the liquidation of John Charles Howell, Limited. In the 
absence of any offer, the creditors resolved to administer the estate 
in bankruptcy. 

At the Lincoln Bankruptcy Court on 28th ult., W. H. F. Bowman, 
photographer and electrical engineer, Gainsborough, was up for 
public examination. The debtor attributed his failure to putting an 
neeryre light installation in the Albert Theatre, and never being 
paid for it. 

A recziving order has been made on a creditor’s petition against 
W. Rowbotham, electrical engineer, Teddington. 


Liquidations, Dissolutions, &¢.—The Electric Light 
Insurance and Maintenance Company has decided upon reconstruction 
aud is winding up for that purpose, Mr. G. Bunbury, of Little 
Gadcombe Leigh, Reigate, being liquidator. The new company to 
be registercd will have the same name. 

Round's Accumulator Company, Limited, and the Power Accumu- 
lator Syndicate, are winding up voluntarily, with Mr. A. Pigram, of 
70—71, Bishopsgate Street, E.C., as liquidator. 

The Milver Portable Electric Battery Syndicate has resolved to 
wind up voluntarily, Mr. R. W. Palk, 105, Oolmore Row, Birming- 
ham, being appointed liquidator. 


Books Received. — Kalender fiir Elektrotechniker, von 
F. Uppenborn, Siebzshnter Jahrgang 1900. Miiuchen: R. Olden- 
bourg. 5 marks. 

“The Mechanical Werld Pocket Diary and Year-Book for 1900.” 
Manchester: Emmott & Oo., Limited. 6d. (net.) 

“Therapeutic Electricity,” by W. 8. Hedley. London: J. & A. 
Churchill. 1899. 83. 6d. 


Brown v. Laing, Wharton & Down, Limited.—In the 
Chancery Division of the High Oourt of Justice on Saturday, the 
25th ult., the above matter (Brown v. Messrs. Laing, Wharton and 
Down, Limited,) was mentioned before Mr. Justice North on a 
motion for judgment. Oounsel for the plaintiff eaid the action was 
brought by a second debenture holder, and the first debenture holders 
were not parties tothe action at all. Minutes had been prepared 
which, according to the view of plaintiff's advisers, were sufficient. 
His Lordsbip raid he should like to know what the inquirers eaid. 
A time might come when he (the judge) would sell the property. 
He thovght the matter should atand over for inquiry, with leave to 
apply in Chambers for realiecation. Counsel was granted permission 
to amend the writ which set forth that the plaintiff sued on behalf 
of himself “and all other debenture holders,” whereas he was only 
a second debenture holder, and amendment was therefore necessary. 
There was another point: a receiver and manager had been appointed 
by Mr. Justice Darling in Vacation, the receiver without any limit of 
time and the manager until January 4th next. But thera were a 
number of perding contracts which would not be completed until 
considerably after that date. His Lordship continued the appoint- 
ment of receiver and mangger without limit as to time. 


Catalogues and Lists —From the Thunderbolt Patent 
Governor Company, Limited, of Glasgow, we have received an 
illustrated circular particularising, with illustrations, the Thunderbolt 
governor, which has been already detcribed in the ExzorricaL Re- 
viuw. An electric governor regulator is shown for controlling engines 
driving lighting or power generators. It is employed in combination 
with the air compressors and throttling cylinder, in order to vary the 
speed of the engine with a varying load and so maintain a steady 
voltage. A patent electric governor for small installations is also 
noticed. It is actuated by the electrical energy of the circuit, 
being arranged to act directly on the throttle valve of steam or gas 
engines in a manner described in the list before us. : 

Meesrs. Polland & Co., of Newcastle-on-Tyne, have brought out a 
new price list of their “Beez” pccket volt and ampere-meters, which, 
we understand, are much in demand, both among large firms at home 
and the colonies, and have also been supplied to various Govern- 
mental departments for telegraphs, telephones, &c. The list bas 
some comments regarding the application of the instruments to testing 
igniting apparatus in benzine and petroleum motor cars. 

From Mersrs. J. H. Holmes & Uo, there comes to hand a copy of a 
newly issued catalogne of Lundell motors. This list is naturally of 
great interest and importance at the moment to all taking part in the 
development of electrical power transmission in factories, &c., for the 
Lundell motors are very widely used, and we understand that the 
demand is continually increasing both for home and foreign use. The 
demand is particularly marked from India and the East for the 
S-nior type of ceiling ventilating fan motor which we find 
described. Some idea of the business being done by Messrs, 
Holmes may be gathered from the fact that of the two-pole and 
tix-pole types of motors they have during the last three years 
supplied about 3,200 with an aggregate of 9,000 Bu». The motor 
has achieved great fame in America, the place of its birth, and the 
list before us is arranged in that beautiful manner which we have 
frequently mentioned as characteristic of American catalogues. The 
illustrations are wortby of the highest praise, and the neat way in 


which the matter and blocks are arranged, together. with first-clas, 
paper and excellent printing, make the catalogue as good as anythi 
of the kind that we have recently seen. Examining the content 
more closely we find that the list opens with a general description 
of the motor, and there follows a table showing the intermedigt, 
powers for which the bipolar mo‘ors may be wound. Another table 
gives details of standard speede, powers, &c., for multipolar ty 
and motors of various types are shown driving fans, emery grinders, 
dental outfits, lathes, pampe, linotype machines, wood-working anj 
other tools, &c., and for organ blowing. Notes on motor part 
efficiency curves, and connection diagrams, are also interesting feature 
of this excellent list. 

The Electric Construction Company, Limited, have issued a reviseg 
list of their continuous current dynamos and motors. The list jy 
capitally printed and has first class illustrations. A specification of 
E.0.C. standard two-pole dynamos is followed with tabulated detail; 
and prices of shunt and compound wound machines of varioy 
capacities. Direct current motors, and the Bushbury enclosed motors, 
also starting switches, resistances and regulators are described. 

Mr. James Dickson, of Gray’s Inn Road, W.C., sends us his latest 
lists of carbon brushes for dynamos and motors, the “ Ticciton” 
dynamo brush, and the “ Ideal” electric lamp guard. 

From Messrs. Krupka & Jacoby, of Watling Street, B.C., we have 
received a catalogue of the Strela open and enclosed arc lampy, 
These lamps are made by ths Stralsund Arc Lamp Factory, Limited, 
of Stralsund, for whom Messrs. Krupka are sole agents for this 
country and the colonies. The lamps as supplied for direct and 
alternating currents, for stage purposes as projectore, and arc lamp 
accessories, are described and illustrated. 

We have received from the Fabrique SApseee Elec'riques 
Société Anonyme, Aarbourg, Switz:rland, sev neatly illustrated 
lists (October 1899) in which they describe and price their rheostats, 
regulators, switches for high and low pressure currents, and other 
Specialities. 

The Sparkless-Cleanser Company, of Nottingham, send us a cir- 
cular of their “ sparkless cleanser” for dynamo and motor users, for 
reducing wear and tear. 

The Electrical Transmission Company, Limited, of Hammersmith, 
have issued some excellently printed and illustrated lists of the 
“ Albert” knife switches and arc lamps and accessories. 

Mr. W. Middlemiss has issued a new revised price list of switch 
blocks. 

Messrs. Estler Bros., of Leadenhall Street, E.0., have issued a 
catalogue of high class mirrors, lenses, ship’s lanterns, &c. In 
another list to hand from Messrs. Estler Bros., we find cuts and 
a few particulars of Ambroin trolley line material for which they are 
sole vendors for Great Britain and “Jreland.” With “ambroin” it 
is claimed that fewer repairs are necassitated and an improved 
insulation is obtained; it possesses “high insulating qualities, 
resists heat, and is non-hygroscopic,” claim the makers. This 
insulating material is composed of fossil copal and _ silicates, 
the silicates being saturated and mixed with the copal by 4 
patent process, and after being subjected toa very great pressure, & 
strong, firm and uniform material is said to be produced. By vary: 
ing the proportions of the component parts different qualities are 
obtained for different purposee. A glance through the list before us 
shows that line insulators of various shapes, large and small strain 
insulators, bracket arm hangers, sound dampers, arc lamp hangers, 
overhead frogs, trolley ears, wheels, harps, stretchers, turnbackles and 
other things are made of this material at the Ambroin Work, 
Berlin-Pankow. . 

Changes of Address.—The Dalston Electrical Com- 

y have removed from 18, Ball’s Pond Road, to 60, Stoke New- 
Ington Road, N. 

Mr. F. J. Jones, electrical engineer, Princess Street Works, Chester, 

has removed to more commodious premises in Seller Street. 


Dividend.—Die Fabrik Isolirter Drahte zer Electrischen 
Zwecken Gesellschaft, of Berlin, is declaring a dividend of 12 per 
cent. for the past financial year. 

Dynamo Brushes.—We have received from Mr. C. Ford, 
27, Clement’s Lane, H.C., samples of his patent copper foil dynamo 
brushes. These are made of pure electrolytic copper sheet 0°0025 
inch thick, doubled back and forwards to form laminated sheets 
0:0025 inch, which are laid together to any desired thickness, and 
soldered together at oneend. ‘For these the advantages of high con 
ductivity and small wear of commutator are claimed. We have 
received also samples of metal-paper for show cards, reflectors, &, 
which are remarkable for their extremely brilliant colours and high 
polish. 

Falcon Works Engineering Society.— The Falcon 
Works Engineering Society held their inaugural meeting of the 
present session on Wednesday evening, the 22ad ult., when Mr. 
R. Percy Selion delivered the presidential address to a large at! 
ance of members, Mr. Sellon passed in review the chief events of 
interest in electrical engineering duricg the past year and poidl 
out the tendencies of demand for electrical plant in their relation to 
the manufacturing industry. He laid stress on the necessity for 
specialising and standardising lines of manufacture to enable the 
British manufacturer to meet competition from the United States, 
Germany and Switzerland. Mr. Sellon concluded by explaining 2 
detail the nature and objects of the additional buildinge, plant a0 
tools in course of erection, and further extensions which are 
contemplation at the Falcon Works of the Brush Elcctrical Engines! 
ing Oompany. 

Gutta-Percha Corporation, Limited.—Last week Mr. 
Justice North, in the Chancery Division, appointed a receiver and 
manager in a debenture holder’s action this corporation. 
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The Herzog Fairy Annunciator.— The apparatus 
which we illustrate below is a radical improvement in electric bell 
indicators or annunciators. It is new in principle and is adapted to 

ce any magnetic annunciator—or ordinary push button circuit— 
with ordinary open battery. Eiveryone is well acquainted with the 
cost and great space occupied by the ordinary indicator now in general 
ye. Too often it is, in addition to the drawback of occupying a 
large space, an unsightly object in a very prominent position. The 
present invention is claimed to be anything but unsightly, to occupy 
avery emall space, and to cost less than any indicator board now in 
we. The principle of operation is that the current passes from the 
posh button to a corresponding positive disc connected thereto and 
immersed in agolutiop, then through the solution to a negative ter- 


ninal also immersed in the solution, the action of the current 
instantly decomposes chemicals in the solution and thereby causes 
the platinum disc to change colour. A twelve point in dicator of this 
pattern will not occupy more space than a No. 2 Leclanché cell, is said 
to be most reliable in action, and can be adapted to replace any mag- 
ae annunciator in any push button circuit. . The inventors claim 
lor it: — 

Ist,—Automatic restoration of the indications, which may be arranged to dis- 
appear independently of one another after any time within from 80 seconds to 
five minutes, according to adjustment, or by special provisions after a longer 
period if desired, thus making it unnecessary to reset the annunciator after 
every call, thereby avoiding the confusion which results when ordinary annun- 
ciators are used, and the attendant does not know from whence a call comes, 
because several drops are down owing to their not being previously replaced. 

2nd,—The relative time when each call was made is clearly indicated. 

§rd.—Visibility of all indications, because as the annunciator is so small, its 
entire face is within the field of vision at the first glance. 

4th—Compactness, simplicity, durability, and low cost. 


The Hotel Great Central, Great Central Railway Terminus, 
Marylebone Read, and Hotel Russell, Russell Square, have been 
filted throughout with “ telesemes” on this principle by Messrs. Maple 
and Co, Limited. Messrs. O. F. Quicke & Co., 301—303, Euston 
Road, N.W., are agents for the apparatus. 


In re River Plate Electric Light and Traction 
fompeay, Limited.—On Friday last, in the Ohancery Division of 
the High Oourt of Justice, the above matter (Guinness and another 
tthe River Plate Electric Light and Traction Company, Limited,) 
was before Mr. Justice North. It was stated by Mr. Vernon, QC, 
that there were two plaintiffs in this suit—Mr. Herbert Frederick 
Guinness, acting in his own behalf and that of all other holders of 
the company’s debenture stock, and Mr. Michael Bowden Snell, 
Proceeding in his own behalf and all other holders of first and 
cond debenture stock, he (the second plaintiff) being entitled to 
both sets of debentures. Counsel said that the company had issued 
fist debenture stock to the amount of £150,000, and second debenture 
tock to that of £50,000; and the principal and interest had not yet 
become payable. Plaintiffs, however, were desirous of enforcing the 
debentures, and he (Mr. Vernon) now moved for the appoint- 
ment of a receiver and manager, on the ground that the creditors of 
the company were pressing for payment and that the security for the 
debentures was in jeopardy. The company, the learned counsel 

er stated, had no funds wherewith to pay its debts or meet the 
current expenses of carrying on business, and it was impossible for 
to obtain such fande, Therefore, Mr. Vernon submitted, a receiver 
~ manager should be appointed in the interests of both sets of 
qoenture holders. Mr, Cassel, who appeared for the company, 
not Oppose the application, which His Lordship said he should 
grant, but direct, however, that the receiver and manager should not 
xt for more than four months without the leave of the Court. The 
wry a manager would be at liberty to act at once upon the 
lhe tif’s undertaking to be answerable for his security and upon his 
Teceiver’s) own undertaking to complete his with. 


Lead Poisoning.—As the result of an inquest touching 
the death of Robert Band, an employé of the Electrical Storage 
Syndicate, Olifton Junction, the jury returned the following verdict : 
—" That deceased on November 14th died from blocd poisoning, 
arising from an ischiorectal abscess, and that such abscess was set up 
or inducad by the anemic condition of deceased, caused by lead 
poisoning.” 

Milver Portable Electric Battery Syndicate, Limited. 
—Oa Wednesday, November 29th, in the Companies Winding-up 
Court, Mr. Justice Wright, sitting as an additional judge of the 
Chancery Division, had again before him the matterof the Milver 
Portable Electric Battery Syndicate, Limited, on the petition of G. 
Trenam. This was a creditor’s petition, and it stood over from the 
sitting of the Court on November 15:h.—Counsel now informed the 
Court that the defendant had been paid, together with a sum for 
costs. There were no other creditors, and he (counssl) asked to ba 
allowed to withdraw the petition—His Lordship: You do so at 
= own risk.—Counsel: Certainly.—The petition was then with- 

awn, 


New Large Power Schemes.—The Tynesde Electric 
Power Company, Limited, are promoting a Bill in Parliament next 
session, empowering them to supply electric energy thrcughout the 
whole mannfacturirg district on both sides of the Tyne from Blaydon 
and Newburn on the West, to Tynemouth and South Shields on the 
East. The company propose to generate electric energy on a very 
large scale, and to supply it both in bulk to lccal authorities for dis- 
tribution, and also for motive power purposes to works, shipyards and 
manufactories. Among the directors of the Tyneside company are 
the Hon. O. A. Parsons, F.R.8., and Mr, A. A. Campbell 8 winton. 


Press Directory.—Street’s Newspaper Directory for 
1899 is, as usual, a very useful index to the newspaper press of this 
country, and a few casual references which we have made have 
inclined us to describe it as accurate in its material and convenient 
in its arrangement. For the commercial man the book is the right 
thing, for it is a directory pure and simple, and does not attempt to 
import into it literary matter which will interest the literary man 
and nobody else. Such details as addretses, trades, date of publica- 
tion, latest time for advertisements, are placed straight before the 
—- and with the aid of aconciss ‘‘ contents” are always ready for 
reference. 


Reduction of Capital.—The petition for reducing the 
capital of Hick, Hargreaves & Oo., Limited and Reduced, will be 
heard before Mr. Justice Kekewich on December 2nd. 


The Salignac Boiler.—At the time when this boiler was 
first brought out we drew attention to it in our columns. We have 
= received from Messrs. Salignac, Grille & Cie, of 67, Rue de la 

ictorie, Paris, a catalogue of their boiler, which is now made in 
various forms. This catalogue is a small treatise on evaporation. It 
may be remembered that the Salignac boiler is based on a principle 
which, if not new—for it was tried 50 years ago—is yet possible 
to-day, because of the excellence of the stout steel pipes now pro- 
curable. The principle of action is “ never to introduce into the tubes 
more water than can be continuously evaporated.” In this way the 
tubes are never gorged with water. Their receiving ends are 
restricted to the taking in of the quantity of necessary water that 
can be evaporated. It is claimed that a great reduction of heating 
surface can thus be effected, as much as two-thirds from ordinary 
practice. Circulation is active, and as much as 40 to 50 kilos. of 
ateam can be produced per square metre of surface, or about nine to 
11 lbs. per square foot’ = three times as much as ordinarily obtained. 
An ordinary form of boiler consists of an upper drum of water and 
steam space, containing a vertical pipe delivering steam near its 
upper part. This pipe springs from the top of a chamber placed 
below the drum. This chamber receives at its upper edge one set of 
ends and at its lower edge the lower set of ends of a series of long 
U tubes with their limbs nearly horizontal. The lower part of this 
chamber is connected by a pipe with the lower part of the upper 
drum. Water enters at the ends of the lower leg of the U pipes, is 
converted into steam in its passage through the pipes, and escapes to 
the upper drum by the vertical escape pipe, up which it also carries 
any. water supplied by the down course pipe in excess of evaporation. 
Thus, as soon as the water reaches the level of the steam escape pipe, 
a mixed current of steam and water rises tothe top drum, and in 
starting a boiler from reat the whole of the water contents are thus 
rapidly circulated and heated to improve temperature. The principle 
of the boiler appears good, and we should say if has a fature. 


Search Lights in the German Navy.—All the vessels 
of the German navy are equipped with the Schuckert searchlight 
projectors. The Royal yacht Hohenzollern, the man-of-war Kaiser 
Friedrich ITI., and the gunboat Hela, which accompanied the German 
Emperor on his visit to this country, are, of course, included. 


Sentence.—S. S. Clarke has been sentenced at West- 
minster to four months’ hard labour for stealing moneys of the Safety 
Concentric Wiring Company. 

Strike at a Chemical Works.—The shift mon at the 
Castner-Kellner Electrolytic Chemical Works came out on strike last 
week. With these there also struck a number of other labourers, 
bringing the total up to about 100. The number employed at the 
works is about 400, and those in disagreement with the masters are 
employed in what is known as the “cell room,” where chlorine gas is 
manufactured in oscillating cells of mercury, kept in motion by 
electrical power. Hach man has the oversight of one row of these 
calls, and it was proposed that each man should overlcok a row and 
a half in future, and that his wages should ba redtc3d by 2. 3d. per 
week, The men proposal by leaving their work. The 
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managers declined to treat with the men unless they resumed work, 
and a large portion of the employé: did so. The men held a confer- 
ence with the masters’ representatives, with the result that they have 
agreed to work for a month under present conditions; the whole 
matter will then be reconsidered. 


Smoke Nuisance,—At the Altrincham (Cheshire) Petty 
Sessions last week, the Altrincham Electric Supply, Limited, was 
summoned for not complying with a magistrate’s order to abate 
the black smoke nuisance at their works. The Bench said the order 
must be complied with, but recognising the difficulties with which 
the company had had to contend, inflicted the mitigated penalty of 
103., and costs, 93. 6d., on one information only. 


Trade Announcements.—In consequence of Messrs. 
W. Tasker & Sons, Limited, giving up their electrical branch at 
39, Victoria Street, 8.W., Mr. Manley has made arrangements 
whereby he has taken same over and will continue the business in 
its same form. The ‘ Moto” soldering iron, which has been giving 
great satisfaction, will be embodied in the business taken over by 
Mr. Manley, who will continue the sale of same under the same 
conditions. 

Messrs. Edwards & Shaw, consulting electrical and mechanical 
engineers, of Birmingham, announce that they have purchased the 
interest of Mr. Cerrito in their late partnership business, and that 
their address for the future will be 105, Colmore Row. They will, 
as hitherto, confine themeelves strictly to consulting work. 

English Industrials, Limited, whose head cfiice is at 55, Market 
Street, Manchester, has now opened an office at 82, Victoria Street, 
Westminster, 8.W., for the extension of the various schemes and 
projects which are in hand. 

Messrs. Worth & Handcock, boiler, &c., manufacturers, say that 
their works at Britannia Work:, Cleveland Street, Birkenhead, are 
now completed, and most of the machinery is fixed and working, and 
that they are now ready for orders. 

The registered offices of Sax, Slatter & Co., Limited, have been 
removed from 54, to 48, Gresham Street, E.C. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Electric Lighting Committee has 
instructed Mr, Bell, the electrical engineer, to a report on the 
extensions and alterations likely to be req to cope with the 
increasing demand for electricity. 


Back barrow.—An electric lighting installation has been 
carried out in the Lancashire Ultramarine Company's mills by the 
Windermere and District Electric Lighting Company, Limited. 
— derived from a turbine driven by water the River 

vern, . 


Bala.—The Urban District Council has received the 
report of Mr. Peers on the electric lighting scheme, in which it is 
stated that a suitable outfit to supply 2,000 8-cr. lamps and 40 
20-0.P. street lamps would cost about £2,870. A ratepayers’ meeting 
was called last week to discuss the report, when it was decided to 
defer the matter for 12 months. 


Ballycastle—A public meeting of the ratepayers was 
held on the 24th ult. to consider the proposed lighting of the town 
and quay. At present the town is supplied with gas, but the streets 
are not lighted. It was stated that the electric light could be installed 
ata cost of £1,500. 


Barnstaple.—Mr. F. W. Chanter has been appointed 
electrical engineer to the Town Council, and is preparing a scheme 
for lighting the principal streets. _ 

Battersea.—The Vestry last week resolved to oppose the 
application of the County of London and Brush Provincial Electric 
Lighting Company for a provisional order for Battersea. It was also 
decided to allow the contract with the Hart Accumulator Company 
for the supply of batteries to be so amended as to include certain 
clauses referring to the maintenance of the batteries as requested by 
the company. 


Bognor.—Subject to an agreement being approved, the 
Urban District Council has accepted the offer of Edmundson’s 
Electricity Corporation, Limited, to take over the Council’s pro- 
visional order at cost price, and establish works for the supply of 
electricity in the district. Energy for public lighting will be charged 
for at 3d. per unit, for other purposes at 7d. and 4d. per unit on the 
Wright eystem ; the Council may purchase the undertaking after 14 
years for the capital expended + 334 per cent. 

Bary.—On Thursday, Jast week, Mr. E. A. Sandford 
Fawcett, on behalf of the Local Government Board, held a public 
ingairy into the applicaticn of the Town Council for sanction to 
borrow £800 for purposes of electric lighting. There was no 
opposition. 

Carmarthen.—The Town Council last week decided to 
ask the South Wales Electrical Power Distribution Company for a 


statement of their terme for the supply of electricity for public _ 


lighting. 


Cleethorpes.—The Urban District Council has received 
the report of Mr. 0. 8. Vesey-Brown on the question of electric light- 
at 


ing. The report recommends three-wire 230 volts, — 


with street lighting by arc lamps on the tramway poles. The plant 
required would include steam dynamos of 120 Kw. capacity, and , 
battery of accumulators, with a probable annual output of 1470 
uvite. The capital cost would be about £15,719. Electrical energy 
would be sold to private consumers at 5d. or 6d. per unit, and fy 
public lighting at 344. The estimated total cost of the Cleethor;e, 
electric lighting scheme is about £16,000, and the probable annng) 
cost is given at £2,070. This, it is estimated, would enable th 
ning gg to supply electricity to the public at from 54d. to 64, 
per 


Cowes.—The Board of Trade has. granted a further 
extension of the electric lighting order for six months. 


Dablin.—The Corporation has concluded an agreement 
with Mr. R. Hammond, M.1.0.E., under which his app2intment y 
consulting electrical engineer is eettled. The extensions of the 
electric lighting scheme are to cost: £120,000. 


Edinburgh.—The Scotland has sanctioned 
the borrowing of £210,000 by the Town Ocuncil for extensions of the 
electricity worke. 


Hoylake.—The District Council has accepted tender, 
amounting to £20,660, for electric lighting buildings and plant, 4 
Local Government Board inquiry is to be held shortly with reference 
to the application of the Council to borrow £26,000 for electrical 
purposes. 

Italy.—A company has been formed in Naples with 4 
capital of £120,000, to be known as La Societé Napoletana per 
Imprese Elettrichi, to establish and operate central electric lighting 
stations in Naples. 

Largs.—The Burgh Commission is considering the que- 
tion of adopting electric lighting, and bas obtained a favourable 
opinion on the subject from Lord Kelvin, at Netherhall, Largs. 


Leatherhead.—The Urban District Council has received 
an application from Messrs. Handcock & Dykes, on behalf of a client, 
to purchase the Council's provisional order. The Oouncil is prepared 
to consider any favourable offer. 


Lowestoft.— Encouraged by a record season, the Cor. 


poration has decided to adopt electric lighting early next year ass 
municipal undertaking at a cost of £30,000. 


Maidstone.—The Urban District Council has accepted 
tenders, amounting in the aggregate to £14,292 93. 8d. (£3,000 les 
than the engineer’s estimate), for the supply of plant for the electric 
light installation. 


Morecambe.—A Local Government Board inquiry was 
held last week regarding an application by the Morecambe Oouncil to 
borrow £25,390 for the extension of the electric light installation. 


Northumberland.—Mr. A. A. Campbell Swinton hx 
been instructed to report to the committee of the Northumberland 
County Lunatic Asylum upon the proposed electric lighting of the 
Asylum. 

Poplar.—The Board of Works has accepted the tender 
of the British Insulated Wire Company, Limited, for supplying and 
laying cables; the necessary excavations and repaving will be carried 
out by direct labour. 


Ruislip.—A local syndicate has been formed to promote 
an electricity supply undertaking in Northwood. The Parish Council 
has resolved to support the scheme in preference to that of the 
Uxbridge and District Development Syndicate, Limited. 


St. Annes-on-the-Sea.—Colonel Daurnford held a public 
irquiry, on Thursday last week, into the application of the St. Acne 
Council to borrow £18,000 for electric lighting. The assessable value 
of the district was given as £42,000, and loans already sanctioned, 
£46,000. Thirty years were asked for repayment of the loan, with 
the first two years’ grace. The engineer estimated a gross revenue 
of £2,226, and a surplus, after the first year, of £274. There was 00 
opposition. 

St. Helens (1 0.W.).—The District Council has assented 
to the introduction of electric lighting in the district by the St. Helen 
Electric Sapply Company, subject to purchase clauses being inserted 
in the order. 


Sevenoaks.—The Electrical Power Distribution Con- 
pany, Limited, has proposed an electric lighting scheme to the Urbul 
District Council, involving a capital expenditure of about £20,000. 
The Council has appointed Mr. Hawtayne to advise on the subject. 


Sheffield—Last Friday Colonel W. Langton Coke, 
M.1.C.E, held an irquiry on behalf of the Locsl Government Board 
into an application by the Sheffield Corporation for sanction # 
borrow £100,000 for the purposes of the electric lighting under 
taking. The town clerk informed the inspector that the electri¢ 
lighting undertaking was purchased last year from the Sheffisld 
Electric Light and Power Company by the Corporation, who entered 
into possession on January let this year. The undertaking was! 
large one, and was purchased at a largely enhanced value. The or 
— had practically no capital to work upon, aud this was the 

¢ application for any loan in connection with the uuder'ating. 
At the time the Council took over the works the company had it 
hand the erection of certain buildings, extensions of their premise. 
These had been completed by the Corporation, who also needed 
money to purchase machinery, i 
work rendered necessary 
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¢. Of the £100,000 a sum of £35,000 was for machinery, some 
portion of which was ordered before the became owners, 
and the remainder of which was either on order or,would be wanted 
in the next few months. There was £20,000 for underground mains, 


and of this: £10,C00 would be expended during the year ending 


December Sist next. This was-entirely for private lighting. There 
was a sum of £7,600 for public street lighting, but this was antici- 
patory. Nothing had been done yet in this matter, but it was anti- 
cipated that ing would be done, and it was suggested that 
some cf the principal streets should be lighted with large electric 
Jamps placed on the standards of the electric tramway. There was 
£3,700 for extensions of buildings, some already carried out and some 
to be done; £7,000 for transformers and meters; £16,000 for boilers, 
and other appliances and other smaller items, with £5,000 for con- 
tingencies. Of the total sum £51,201 was the amount the Corpora- 
tion bad on spent, or were committed to, and_ £48,799 was for 
future wor! 


Sleaford.—The Urban District Council of Sleaford has 
given notice of its intention to apply to the Board of Trade for an 
electric lighting provisional order. 


Swansea.—The Town Council has accepted the tender 
ot Mr. David Jenkins for buildings for electricity works (£17,000). A 
Leeds firm is to be engaged to equip them at a figure of about £8,000. 
It is understood that it will take about six months to have the station 
completed, and it is expected that by next summer Swaneea will have 
both the electric light and electric tramcare. 


Train Lighting.—According to the Ecko it has been 
decided to light all the carriages of the London, Chatham and 
Dover Railway by electricity. 


Uckfield.—The Raral District Council has decided to 
make spplication for a provisional order enabling the Council to 
sup ly electricity in the parishes of Rotherfield, Mayfield, and 

ax 

Wellingborough.—The Urban District Council has 
approved of the terms of the provisional order to be applied for by 


the Electrical Power Distribution Com for su the town 
with electricity for lighting and other 


Winchester.—The Board of Guardians has decided to 
light a new laundry which has been added to the Workhouse by 
electricity, and has accepted the tender of Messrs. Dicks & Son, 
Winchester. It is probable that when the present contract for light- 
ing the whole of the house expires, electricity will be substituted for 
gas throughout, 


Wrexham.—The Town Council has received the sanction 
of the Local Government Board to borrow £20,000 for electric light- 
ing purposes, to be repayable in 25 years. : 


ELEOCTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Barnes and Richmond.—The New General Traction 
Company has withdrawn its pro’ to construct an electric tram- 
way through Barnes and Mo to Richmond. It was part of the 
proposals that the Richmond Corporation should. lend the company 
but Council not what — it would 
get, and on an scheme romoters 
took no further steps. 


Bradford and Leeds —The Board of Trade has recently 
confirmed an order authorising the construction of He on railway 
in the West Riding of the county of York from Bradford to Leeds. 


Cinque Ports—Among the schemes to come before 
Parliament is the Oinque Ports Light Railway, which will be a single 
line, 3 feet 6 inches gauge, and worked on the overhead electric 
system. The scheme is a very extensive one, and will provide con- 
Venient communication at a part of the country where such is sadly 
lacking at present. It is proposed to run from Ramsgate, forming a 
jie there with the of Thanet ht Railways, which go to 

estgate, Margate, and Broadstairs. ¢ will run rey over 

rivate property, but chiefly along the road through Sandwich, Deal, 
almer, Kirgedown, and St. Margaret’s. There will be a branch 
from St. Margaret’s Bay to Martin Mill Station, thus putting St. 
Margaret's Bay and the adjacent country in direct communication 
With the London, Chatham and Dover Railway. From St. Mar- 
garet’s the railway will run across fields, touching several farmsteads, 
until it joins the main road above Oastle Hill, down which it will 
tuo, making janction with the Dover tramways in the Market Square. 
The Dowr S:andard says that negotiations are to be opened with the 
Dover Corporation for running powers over their line to Maxton. 
From Maxton it will ran along the main road through Folkestone, 
Cheriton, Shorncliffe Oamp and Szabrooke to Hythe, making junc- 
tion with the South-Eastern Railway Company’s tramway to Sand- 
gate. From Hythe the line will run along the sea-front road through 


. Dymchurch to New Romney. From New Romney the route runs 


through Lydd across the Marsh to Rye. From Rye the railway 
bo Healings, and to form 
connection the proposed Hastings and lines. 


Darlington.—The Imperial Tramway Company has 
notified to the Darlington Town Oouncil its desire to restrict the 
proposed tramways, omitting Eastbourne, Victoria Road, Grange 
Road, Greenbank, Haughton, &:. This restriction of the scheme will 
be shortly considered by the Town Council. 


Falkirk.—A proposal is on foot to lay down electric 
tramways in Falkirk on the overhead trolley system. The Town 
Council has favourably received the proposition. 


France.—A company has just been formed in Paris with 
a capital of £120,000, to be known as La Compagnie des Tramways 
Electriques de Vanves 4 Paris et Extensions, to construct and work 
an electric tramway between Vanves and Paris. The line, which is 
already in hand, is to be on the Diatto system. 


Garston.—Notice has been given to the Urban District 
Council by the Garston Electric Lighting Company of its intention to 
apply for Parliamentary sanction to the construction of electric tram- 
ways from Aigburth Vale to Garston. .The Council decided to oppose 
the application. 


Glasgow.—At a meeting of the Tramways Committee of 
the Corporation held last week,the tenders for the two auxiliary engines 
required for the electric power station at Port Dundas were under 
consideration. The highest offer, which was by an English firm, 
amounted to £29,350; while the lowest offer, which amounted to 
£7,858, was by an American firm. The latter did not, however, 
comply with the specification, and it was agreed to recommend 
acceptance of the second lowest offer, which amounts to £7,870 103, 
and is by Messrs. Duncan Stewart & Oo, Limited, London Road 
Ironworks. It was also agreed to recommend that the offer of the 
Westinghouse Electric Company, Limited, London, to supply the 
switch boards required at the Port Dandas electric power atation and 
at the sub-stations throughout the city be accepted. The contract 
amounts to £33,593. 


Gravesend,—The Town Council has received notice that 
application is to be made to the Board of Trade for its approval to 
the transfer of the undertaking of the Gravesend, Rosherville, and 
Northfleet Tramways Company, Limited, to the Drake & Gorham 
Electric Power and Traction Company, Limited, of 66, Victoria Street, 
E.C., in consideration of £7,750. 


Mersey and Wirral Railways.—Major Cardew has been 
engaged by the Mersey Tunnel Railway, and Mr. 8. B. Cottrell, 
manager of the Liverpool Overhead Railway, by the Wirral Railway 
Company, for the purpose of preparing plans for the electrical equip- 
ment of the above railways. 


Neweastle.—The New Tramways Committee last Friday 
decided to recommend the Council to accept the following tenders 
for plant:—Dick, Kerr & Co., 5,000 tons 45-foot steel rails at 
£8 7s. 6d. per ton; ditto, fish plates, at £9 17s. 6d.; Patent Nat and 
Fm a Limited, 250 tons of patent nuts and bolts, &c., at 


Portsmouth.—At a meeting of the Town Council on 
Tuesday the Tramways Committee presented a report recommending 
the adoption of a separate power station. Mr. H. Kimber, chairman 
of the Committee, in moving the adoption of the report, said the 
figures had been carefully examined, and the Committee felt that a 
separate power station would be best for theinterests of the borough, 
and that as it would be a separate commercial undertak‘ng it should 
stand on its own merits. There would be no additional outlay in the 
case of a separate power station, as the same outlay would have to be 
made by the Electric Light Committee if the Council decided that 
the current should be supplied from the electric light station. The 
figures had been very carefally prepared by the tramways engineer 
(Mr. Rotter), and they felt that they could produce the current more 
cheaply than the Electric Light Committee. Mr. Alderman Ellis, 
chairman of the Electric Light Committee, advocated the supply of 
the power from the existing station,’ but, after a long debate, the 
Committee’s recommendation was adopted by 31 to 9. 


Stirling.—The proposals of the British Electric Traction 
Company to take over the Stirling and Bridge of Allan Tramways 
and to extend the line to Tillicoultry, have been finally broken off. 
The points in dispute were the terms for street wayleaves and the 
sum to be paid the Oouncil for the privilege of running the 
tramways. 


Stourbridge.—An electric tramcar last week ran into 
a cartload of carboys of vitriol in the early morning before daybreak. 
The carman was seriously injured by the vitriol, and the motorman 
broke his leg. The car also was much damaged. 


Warrington.—The Town Council on Tuesday resolved 
that application be made to the Board of Trade for a provisional order 
authorising the Council to construct and work tramways in the 
principal thoroughfares of the borough. The scheme embraces 11 
tramways with four main lines. It was stated that no doubt the 
motive power would be electricity. The estimated cost of the scheme 
is £170,000. 


Whitehaven.—The Whitehaven News is informed that 
@ proposal has been made to the Corporation by a substantial com- 
pany seeking to acquire powers to run a the borough 
on the overhead wire system. The line pass from Oleator 
Moor, through Whitehaven, to Distington. 


rey 
BDC for 
e Oleethor 
obable anna] 
d enable the 
om 5d. to 64, be: 
la further 
m Coke, 
nent Board 
anction 
ing under 
he electrit 
2 Sheffiald 
rho entered 
The Cor 
bis was the 
,dertaving. 
any had id | 
r premises. 
lso needed Eos 
do othet 
for electri 
a 


| HE ELECTRIOAL REVIEW. [vo 4. mo.1,149, 1, 1099, 


TELEGRAPH AND TELEPHONE NOTES. 


Constantinople.—In view of the increase of telegraphic 
correspondence between Constantinople and Syria, and the delay in the 
transmission of messages, the Sublime Porte has, says an exchange, 
instructed the Administration of Ports and Telegraphs to double the 
wire between Constantinople and Damascus. 


Edinburgh and the Telephone Service.—The town 
clerk has issued a report to the members of the Lord Provost’s Oom- 
mittee of the Town Council relating tothe public telephone service 
within the city. The report deals at length with the present posi- 
tion of the telephones within the city, of which the National Tele- 
phone Oompany has a practical monopoly. Among other questions 
the report considers the question which has arisen as to the interfer- 
ence with the streets involved in an underground system, the opinion 
being expressed that an adequate and efficient telephone service can 
only be had through an underground system with twin wires. The 
Town Council attaches the utmost importance to maintaining the 
control of the streets. They hold that the power of the Postmaster- 
General, with the consent of the Town Council or upon appeal, to lay 
underground wires in the streets was only intended to be used when 

for Post Office purposes, and that it remains to be deter- 
mined whether the Postmaster-General is within his legal rights or 
bas exceeded them, in coming to the sid of the company in that 
matter. The report further discusses in detail, as possible alterna- 
tives to the present system, Government or municipal services, and 
it embodies a proposed agreement between the Corporation of Edin- 
burgh and the National Telephone Company in the meantime. The 
main points of that agreement are given as follows in the Glasgow 
Herald :— 
The Corporation shall retain control of the streets; they will lay under- 
und wires between the points desired by the company, but the particular 
ine of route will be in the discretion of the Corporation, who may from 
time to time alter the position as they find desirable. The company under- 
takes to give telephone service to all persons within the city on equal terms, 
irrespective of their distance from an exchange, and to maintain an 
adequate and efficient service; the Corporation reserve all their rights 
in the streets; the maximum rate of subscription charged for service 
will be in the subscriber's option at one of the following rates: 
—(a) Unlimited service at £10 ~ annum; (b) a fixed charge of £8 10s. per 
annum, with an addition of 1d. per call, without any charge for messages 
received—the latter “toll” system would probably bring the telephone within 
reach of many citizens who do not take it at present; the company is to pay a 
yearly rent of not less than £750 to the Corporation for the useof the streets ; 
on December 81st, 1911, or within six months thereafter, the Corporation will 
have the option either to call upon the company to remove the tubes, &., in 
the streets, or to take these over from the company at a valuation by arbitra- 
tion. The agreement, which is subject to the approval of the Town Council 
within two months, it is pointed out, does not prevent or interfere with the 
Government or Post Office taking up the telephone service at any time. It does 
not interfere with the municipality obtaining a license and starting an inde- 
pendent service at any time, on the statutory conditions which would be applic- 
able if there was no agreement. Moreover, it has the positive advantage, in 
the event of the municipality establishing a competing service, that it would 
have the effect of preventing the company from unduly reducing its rates for 
the —— of driving off the municipality, as it might do if there was no agree- 
ment. It retains to the Corporation control of the streets, and it secures 
adequate and efficient service to subscribers, on terms which will allow the use 
of the telephone to become more general than hitherto, and it produces a 
substantial yearly rent to the Corporation which would otherwise not be had. 


French Cable Schemes.—A Paris despatch says that at 
the meeting of the Oabinet there on Tuesday, the Ministers con- 
sidered a proposal by M. Henrique, President of the Colonial 
Council, to facilitate the laying of a system of submarine cables by 
French enterprise. M. Millerand, Minister of Commerce, was 
instructed to draft a Bill in conformity with the views of the 
Colonial Council. The Bill will probably be laid before the Chamber 
during the first or second week in December. It is estimated that the 
cables cannot be laid in less than five years. 


The Interruption to South African Cables.—Mr. 
Chamberlain pointed out to a deputation which waited on him in 
support of the claims of the Eastern group of cable companies, that 
when trouble occurred in Scuth Africa, some of their cables had a 
habit of breaking down. We have had two examples of the correctness 
of this opinion during this last month. The cable from Delagoa Bay 
to Mozambique (an unduplicated section) broke down on November 
15th. The cable between Aden and Zanzibar, also unduplicated, 
broke down on the 25th. In giving evidence re the Pacific cable, the 
Marquis of Tweeddale and his colleagues ted out the necessity 
of duplication, saying, ‘‘ We have gone on that principle of spending 
our surplus revenue in triplication and duplication.” The cases to 
which we refer along the East Coast of Africa appear not to have been 
present to the minds of these gentlemen when giving evidence. 


The Pacific Cable—The Sydney Daily Telegraph, after 
having printed an article evidently inspired by the advocates of the 
Oape-Australia cable, and in which e the usual misrepreset tations 
appear, corrects itself as follows :— 


In regard to what appeared in yesterday’s issue as to an ment come to 
between the Postmasters-General of Victoria and New South Wales, the Post- 
master-General assures us that the information on which the article was 
written was erroneous, and that the facts are as follow:—Since the present 
Government came into power, an advisory board has been appointed, repre- 
senting Great Britain, Canada, New South Wales, Victoria, New Zealand, and 
Queensland. This board is to consider the whole matter of the Pacific cable, 
and advise the interested parties as to the result of its deliberations. The board 
meets in London early next month, and until the Postmaster-Goneral receives 
its report, he points out it would be ridiculous for him to come to any decision 
on the proposals of the Eastern Extension Company. The Eastern Extension 
Company submitted certain proposals to the Colonies concerned, and all that 
has been done, so far, has been for the Postmasters-General of Victoria and New 
South Wales to ask the agent of the company if the company were prepared to 
vary those proposals in certain particulars, so that ey might have all the 
aa required before them when the report of the advisory board was 


~ 


Reported Fast Speed Telegraphy.—It is telegraphed 
from New York that the Pollak-Virag system of rapid telegraphy bas 
been tested between Chicago and Buffalo, and 90,000 words an hour 
were transmitted. Between Chicago and Milwaukee 140,000 words 
were sent inthe hour. The distance from Chicago to Buffalo is 1,062 
miles. Herr Virag superintended the experiments. 


The South Afcican Cables—The Eastern Telegraph 
Company notified that the first section of the new cable between 
South Africa and England (Cape Town-St, Helena) was completed 
and opened for traffic on Sunday. The ship conveying the second 
_—— of the new cable (viz., the section between St. Helena and 

ension) was due at St. Vincent on 28th ult., and it is expected 
that the section will be laid and open for traffic in December. 

It has been since announced that another breakdown in the tele. 
graphic connection with South Africa has occurred, the Aden- Zanzibar 
a being now interrupted. This implies that telegrams from the 
seat of war will be again subject to delay, as all news will have to be 
transmitted by the West Coast cable. It is hoped, however, that the 
broken cable will be speedily repaired. The West Coast cable, it is 
understood, is at present working well, and, so far, with little delay, 


Telegraphic Interruptions and Repairs:— 
Down. Repaired, 
West Inpias :— 
Jamaica-Oolon ... June 30, 1899 ... 
Trinidad-Demerara(1871 ae ae fy 20, 1899 | Nov. 9, 1899. 
Do. do. (1891 duplicate) Oct. 6,1899 Jf one cable restored, 
Do. = do, (both cables) Nov. 22, 1899 ... Nov. 23, 1899 


Arrican :— 

Zanzibar-Mombasa 
ion 
eee eee 


West Inpms:— 
Caban Government lines... 
Communication with Les 
(Haiti ) ... ase 


Bourn AFRIcaNn :— 
Communication with Mafeking... Oct. 13, 1899 ... ices 
Communication with all offices 
beyond Orange River ... ... Oct. 18, 1899 .. 
dorp, Oape o ope, an 
Estcourt, Natal... eee eee Nov. 1899 eee eee 
Communication with north of : 
Mooi River (Natal)... Oct, 21, 1899... wae 
Colombian Government lines to 
Bogota eee eee eee eer Oct. 21, 1899 eee eee 
Ocmmunication with interior of 
Am- 
balema, Buga, Cartago, 
Manizales, Medellin, Palmire, 
Pasto, Popoyans, Reimedos, Son- 
son, and Santo Domingo... _... Nov. 6, 1899 ... ee 
Communication with Valentia 
.. Nov. 18, 1899 ... 


(Venezuela) coe ose 
. + Novy. 28, 1899 ... Nov. 25, 1899 
... Nov. 25, 1899 ... oes 


The Telephone Service—The Hammersmith Vestry 
has been considering plans with notices and schedules in connection 
with the proporal of the Post Office authorities to break up the road- 
ways and footways in various thoroughfares in the parish for the 
purpose of laying conduits with multiple ducts, or cast-iron pipes, 
also for the provision of manholes, &c., for the new telephone system 
for London, which the Postmaster-General has undertaken to pro- 
vide. It was agreed that permission be given upon certain conditions 
as approved by the Vestry. 


Wireless Telegraphy.—It is stated by an evening paper 
that the staff of B.M.8. Vernon, at Portemonth, are engaged on 
experiments which it is understood will, if successful, precede the 
introduction into ~ Navy for = 
nalling purposes. o gun sen! sea wi 
‘oaineatiies to keep in touch with a receiving station established on 
the battleship Hecior. 


The Valnerability of Cables in War Time.—A corre- 
spondence on the above subject between the Marquis of Tweeddale 
and Sir Edward Sassoon has been going on in the 7imes, and as it 
may be of interest to our readers, we produce here the two last 
letters which bave appeared. 


Referring to Sir Edward Sassoon’s letter which appeared in your issue of the 
18th, permit me to point out that I never made the statement he ascribes to me 
—namely, “that the Cuban telegraph cables were not interfered with during 
the Spanish-American war.” My statement to the Chancellor of the Exchequer 
was that “cable communication with Cuba was maintained up to the last few 
days of “ns war,” and at the half-yearly meeting of the Eastern Extension Com- 

y that “as « matter of fact the interruption of cable communication between 
Baba and the United States was never effected.” These statements were made 
by me on the strength of the seventh paragraph in the report of the Cuba Sub- 
marine Telegraph Company, dated November 9th, which contained the follow- 
ing passage :—“ Notwithstanding thesesinterruptions, the directors are glad to 
state that through has maintained, the staff 
remaining at their ts under very trying circumstances. 

Sir Edward will, Teel sure, admit that my “ persistence ” was not altogether 
without warrant, 'TWEEDDALE. 


eee eee Oat. 27, 1899 eee eee 
Nov. 27, 1899 ... 
on Oct. 1l, 1899 eee eee 
June 20, 1899 ... 


eee Oct. 30, 1899 
Nov. 22, 1899 ... 


I have just read Lord Tweeddale’s letter. There appears to exist some : 


mental confusion, to remove which I beg the further hospitality of your 
columns, In criticising Sir O, Dilke’s remark that the experience of the 
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Spanish-American war. has confirmed what all military and naval authorities 
had already made up their minds to—viz., “ that all pelagmohic communica- 
tion is likely to be destroyed in time of war,” Lord Tweeddale said, “ But the 
recent war afforded no such experience.” Immediately afterwards he went on 
to say, “It is true that the cable between Hong Kong and Manila was inter- 
rupted.” He might have added that the American Admiral cut the cables 
between Manila and Iloilo on May 23rd, 1898. . 

The Hong Kong and Manila cable, which was laid some 20 years ago and has 
not been duplicated, is the only cable to the Philippines, and it was cut by 
Admiral Dewey on May 2nd, 1898. This surely does afford one “such ex- 

rience” ! 

As regards the Cuban cables, I have not in any of my s hes or letters 
asserted that all cable communication between Cuba and the rest of the 
world was interrupted, but I gave chapter and verse concerning the cutting of 
the two iroportant Cuban cables as proof that wires “are likely to be, and can 
easily be, severed in time of war.” uite admit that although in the case of 
Manila “ all’ communication was sundered, ia Cuba this was not the case; but, 
Sir, in addition to the typical incident which I cited, there is the cable between 
Santiago and Guantanamo, which was cut by the U.S. steamer St. Lowis on 
May 18th, Then the Jucaro to ‘Tunas cable was cut. by the U.S. steamer 
Wilmington on July 21st, 1898. Another instance is that reported in the Press at 
the time concerning the French cable between Guantanamo and Hayti as 
having been cut and buoyed by Rear-Admiral Sampeon early in June, 1898, and 
afterwards restored by him, probably to avoid international complications. 
Then the severing of “all” cable communication between Cuba and the rest of 
the world, it should be remembered, would have entailed cutting the English 
eable to Jamaica and the French cable to Hayti—the Key West cable being in 
the hands of the Americans. That these international cables were not cut was 
doubtless due to what you, Sir, at the time aptly termed “‘a tenderness for the 
rights of neutrals.” Lord Tweeddale -would fain have it that the whole point 
at issue should turn on the word “all,” which appears to me a narrow way of 
treating the general question of the vulnerability of cables in war time. 

When addressing the Folkestone Chamber of C ce on the 7th inst. I 
observed, “ How critical the state of affairs is in South Africa it is needless to 
say, and yet, just when most required, the cable from Delagoa Bay to Mozam- 
bique—the solitary cable—breaks down, and we must now rely for news of the 
most vital importance upon the long landline which runs through Natal to Cape 
Town.” Commenting on this remark, Lord Tweeddale, addressing his share- 
holders on the following day, said :—“I judge that the lecturer meant to convey 
the impression that we are cut off from the Transvaal and Natal because the 
cables are interrupted—that is the only interpretation that can be put upon it.” 

Sir, I leave the fairness of this construction to all dispassionate and fair- 
minded readers, and can only say that his multifarious occupations must have 
pee Lord Tweeddale from reading the address which he did me the 

onour to criticise. It is‘obvious that my protest was directed to the fact. that 
this 25-year old cable had not been duplicated by its proprietors, who had 
received £1,300,000 in State subsidies, and there is not the shadow of a shade of 
bas pers that we were entirely cut off from ‘receiving news from the Trans- 
vaal and Natal by the long land route, I am glad that the disabled cable has 
now at last been repaired. 


Epwarp Sassoon, 


CONTRACTS OPEN AND OLOSED. 


Battersea.—December 4th. The Vestry wants tenders 
for arc lamps and posts. See “ Official Notices” November 17th. 


Birkenhead.—December 12th. The Corporation wants 
tenders for the supply of condensing plant, overhead crane, and feeder 
mains for the electric tramway works and scheme. See “ Official 
Notices” December 1st, 


Blackburn,—December 23rd. The Corporation wants 
yates trolley line equipment. See Official Notices” 
ecem ber, 


Blackpool.—December 15th. The Corporation wants 
for the electricity works four boilers and accessorial ateam plant; 
two  600-kw. steam alternators = 1,200-Kw.), switchboard, 
mains, transformers, and battery. “ Official Notices” Dec. 1st. 


Denmark.—December 28th. The Corporation of Aarhus 
is inviting tenders for water-tube boiler plant, steam dynamos, 
switchboard, and accumulators for electricity works. From our 
“ Official Notices,” November 3rd, further particulars may be obtained. 

Gloucester.—December 28th. The Electricity Com- 
mittee wants tenders for extension plant inclu Lancashire 
boiler, &c., one 300-kw. steam dynamo, switchboard work, condensing 
plant. See “ Official Notices” December Ist. 

Hackney.—December 12th. The Vestry Electric Light- 

e refuse parish. Specification 
obtained af the offices of Mr, Hobert Hammond, MintOdi, 

Hackney.—Jan 2nd, 1900. The Vestry wants 

wan for the accumulators, See “ Oficial Notices” 


Harrow.—December 4th. The Electric Light and Power 
Company wants tenders for a 150 xw. steam dynamo and switch- 
extension. See “Official Notices” November 17th. 
Lambeth.—December 6th. The Vestry i pared 
Teceive tenders for 25 arc lamps and 


-“ Official Notices” November 10th. 


Manchester.—December 2nd. The Tramways Com- 
mittee wants fenders for 5,000 tons of steel girder rails and 250 tons 
of steel fish-plates. See “ Official Notices ” November 17th. 


Manchester.—December 16th. The Corporation Tram- 
ways Committee wants tenders for steel tie-bars, bolts and nuts for 
Permanent way work. See“ Official Notices” this week. 


, the Midland Corporation.—December 18th. From an 
Official Notice” Dec. 1st, may be obtained of certain 
plant and machinery and conductors, for 10,000 u.u.P. output, 
required for the new power house to be erected by the Midland 


Electric Corporation for Power Distribution, Limited. There will 
be-16 water-tube boilers, six sets of Corliss engines and three-phase 
generators, transformers, switchboards, mains, batteries, &c. 


Mistretta (Sicily).—December 31st. The Secretary of 
State for Foreign Affairs has received a despatch from Her Majesty's 
Consul at Palermo, stating that tenders are invited by the Munici- 
pality of Mistretta, not later than December Slet next, for the 
establishment of a service of electric lighting in that town. Such 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 

of State 


Port Alegre.—December 31st. The Secretary 
for Foreign Affairs has received a despatch from Her Majesty’s Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 3lst next, at 1 p.m., for the 
electric lighting of that town. 


Plymouth.— December 8th, The Oorporation wants 
tenders for tramcars, trucks, motors, trolley arms, &c. See “ Official 
Notices ” November 17th. 


Rathmines and Rathgar.—December 13th. The 
Council is inviting tenders for additional feeding and distributing 
mains, including trenching, cables, joint boxes and house services. 
Soe “ Official Notices” December let. 


Roumania.—December 8th. The Ronmanian State 
Railway authorities in Bucharest are inviting tenders until Decem- 
ber 8th for the supply of 11,320 porcelain insulators and 10 tons of 


ingot lead. 

St. Pancras.—December 12th. The Vestry wants 
tenders for (a) two dry back marine boilers; (d) condensing plant, 
feed water heaters, steam and feed pipes. See “ Official Notices ” 


this week. 


Trimdon Grange (Durham).—The owners of East 
Hetton Trimdon and Trimdon Grange Oollieries want tenders for 
12 months supply of iron and steel castings, gas and steam piping, 
and a variety of other tundries including electric light fittings. 
Specifications from the Storekeeper, Trimdon Grange Oolliery 
Company. 

Weybridge.—December 4th. The Oatlands Park Hotel 
Company, Limited, wants tenders for wiring and fittings for 423 
lamps at their hotel. See ‘‘ Official Notices” December 1st. 


York.—December 4th. The Corporation invites tenders 
for the electric wiring and fitting of the Guildhall, municipal cffices 
and Mansion House. See two “ Official Notices” December Ist. 


CLOSED. 


Hammersmith.—The name of Allen & Oo, given as 
tenderers last week for electric wiriug at Hammersmith shuld read 
E. P, Allam & Oo. 


France,—The French Posts and Telegraph authorities 
bave placed a contract for 10 kilometres of iron pipes, 80 mm. 
diameter, for pneumatic pipe lines with La Société Francaise pour 
La Fabrication des Tubes, of Louvroil, at 7 francs 95 cents per 
metre. : 


Leeds.—The City Council has accepted the tender of 
Messrs. Schofield, Son & Oo. for buildings, amounting to £2.298 ; 
that of the British Insulated Wire Company for cables, at £17 310, 
and laying pro rata ; and that of the British Electrical Oompany for 
transformers and electrical equipment, at £5,734. These contracts 
are in connection with the extensions to which we recently referred. 


Maidstone.—The following tenders have been acce 
by the Corporation for electric lighting, subject to the eanction of the 
Local Government Board :— 


s. 4. 
Section A.—Steam dynamos: Messrs. Thomas Parker, Limited .. 00 
»  B.—Boilers: Messrs. Davey, Paxman &Co. .. ee - 1,818 0 0 

» ©.—Condensers: Messrs. Mirrlees Watson and Yaryan 
D.—Switchboards : James White,Glasgow .. oo 808 00 

»  H.—Accumulators: Not decided. 

»  F.—Travelling crane: Messrs. Carrick & Ritchie .. .. 245 0 0 

»  G.—Mains: Messrs, Callender’s Cable and Construction 
Company os es ee as 4128 0 0 

» H.—Are Lighting: Messrs. Callender’s Cable and Con- 

»  lL—Electricity meters: Messrs, The General Electric 
Company ae ee ee ee 
Newington.—The Vestry has accepted the tender of 
Messrs. Johnson & Phillips for supplying erecting engine, gene- 


rator, and continuous current transformers for £5,030. 


Poplar.—The following contracts have been placed for 
the engineering works now being carried out for the Poplar Union to 
Mr. Warden-Stevens’ specifications :— 


Section H.—Two Lancashire boilers: Tinkers, Limited fe -» 945°0 0 
K.—Water pressure drums and tanks: John Fraser & Sons 1,256 0 0 
L.—Steam jet plant.—Three ejector condensers, two steam 
jet pumps, two injectors: Korting Bros. ae -: B92 @ 
M.—Auxiliary pumpiog plant.—One steam air compressor, 
(direct acting), one threé-throw ae one 
compressor (three-throw), two centrifugal pumps, 
one three-throw hot water pump: Clay, Henriques 
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The list of contracts previously placed are :— ARN 

Section A—Two steam turbines and dynamos, direct coupled: 

»  B.—Electric motors—One 12-3.H.P., one 8-B.H.P: General 
Electric Company .. = 

» C.—Battery of accumulators, maintenance for eight years 
at £22 perannum: Hart Accumulator Company .. 456 8 8 
» °D.—Electric wiring and fittings: Speedy, Eynon& Co. .. 1,975 0 0 

»  E.—Main switchboard and distribution boards: Veritys, 

* .~ Engine and dynamo (enclosed speed) : ames 
f ronworks Com: 827 0 0 


» G.—Electric motors.—One enclosed 14 B.H.P., one jially 
enclosed 20-8.H.P., one partially enclosed 17-8.H.P.: 
Fuller-Wenstrom Manufacturing Company.. 419 0 

J.—Economiser: James Carter & Sons. , 10 


oso 


Deep wells and pumping machinery ; Harvey & Williams, Limited 1,600 0 0 - 


FORTHCOMING EVENTS. 


Taeeday, December 5th.—At 8 p.m. Northern Society cf Electrical 
Engineers, Grand Hotel, Aytoun Street, Manchester. 
Paper on “ Methods of Sappressing Arcing at Switch and 
Fase Oontacta,” by E. K. Scott. . 


At 8 p.m. —The Institation of Civil Engineers, Papers to 


be farther discussed :—“ The Waterloo and City Rail- 
way, and its Electrical Equipment,” by Messrs. 
Dalrymple- Hay and Jenkin; ‘“Oombined Refuse- 
y and Power Plants,” by 0. Newton Ruwell, 

Wedresday, December 6th.—Institution of Electrical Engineers’ 

annual dinner, Grand Hall, Hotel Cecil. ‘ 

Thursday December 7ch—~At 8 p.m. The Institution of Blectrical 

Engineers. “The Cost of Steam Raising,” by John 
Holliday, AMIO.E.; “Influence of Cheap Faels on 
the Oost of Electrical Energy,” by R. BE. Orompton, 
Past President (adjourned discussion). 
. Friday, December 8th.—At 2.30 p.m. Institution of Civil Engineers. 
Students’ visit to the works of the Baker Street- 
Waterloo Railway. 

At 5 p.m.—Physical Society meeting in the ph: labora- 
tory of the City and Gailds’ Technical College, Leonard 
‘Street, Finsbury. “Cylindrical Lenses,” by Prof. 
Silvanus Thompson, F.RS.; “Exact Formule for 
Lenses,” by Mr. T. H. Blakesley; “On an Organic 
Compound of great Double-Refraction,” by Prof. 
Silvanus Thompson, F.R.8. 

At 8 p.m.—Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, S.W. ‘A Continuous Mear- 
—— Indicator for Steam Engines,” by Prof. W. 

ipper. 


NOTES. 


Trades Union Tyranny.—We have just had brought to 
our notice the case of a man who bas been deprived of nearly 
half his wages by the tyranny of a Trades Union. He was 
found capable, thongh only a labourer nominally, of doing 
certain work better than other men who were styled fitters. 
He was, therefore, put on to this work and paid 9d. per hour 
—a rate higher than the Union rate in the particular locality. 
When the Union heard of it, they complained, and to avoid 
a strike the man had to be put off, and set back to his old 
work and pay at 5d. per hour only. If he has sense, he will 
probably obtain a certificate from his employers and proceed 
to America and obtain the rate of pay for the work he has 
been proved capable of performing. In the meantime, our 
workshops are behind time for lack of labour of every kind, 
except the worthless product of the far too numerous 
incapables who seem to be so prominent when a sober 
labourer has to be crushed. 


Acetylexe Lighting of a Town.—Tata Tovaros, 
Hungary, is the first town to have the distinction of 
inaugurating a public lighting system of acetylene gas. One 
of the most notable featu'es about the system apparently is 
the small space taken up by the generating plant, and 
though it is proposed to do a considerable amount of public 
lighting, in addition to house lighting, only two men are 
required to operate the whole of the plant. The pipe 
system is laid as for an ordinary gas supply system, and no 


special precautions are apparently necessary at joints.’ 
Cariously enough, there are no local electricity 0h 


_ capable of producing calcinm carbide, and this has to be 
obtained either from ‘Franco or Switzerland. — 


‘Hammersmith Extensions.—Sinoe we described these 
works, some few months ago, additions have been made to 
the plant in the shape of a new 300 KW. alternator of the 


_Ferranti type, coupled to a Robey engine. This brings the 


lant up to three 125-kw. and three 300-Kw. machines, 
e have often pointed ont in these columns the im ce 
of anticipating the demand for lighting; it may be diffi- 
cult to forecast, and it wants a certain amount of 
courage to propose a scheme involving considerable outlay, 
but judging by the condition. of most of the metropolitan 
and suburban lighting systems, it is quite apparent that the 
demand for electric lighting has been underrated. At 
Hammersmith it is proposed to lay down plant which will 
meet all. possible requirements for the next two or three 
ears. In order to do this, extensive additions to the exist- 
te buildings are being erected, which comprise a large 
boiler house capable of taking three 500-H.P. boilers, and an 
engine house, which is a great deal larger than the present 
one, and will afford accommodation for three 600-KW. sets, 
The end of the engine house is permanently raised, and is 
on a level with the street, and this will give great facilities 
when it is necessary to bring in the plant. There is on 
order at the present moment, under the extension scheme, 
two 600-Kw. plants, which will consist of Robey engines and 
Siemens alternators. The main principles of these engines 
will be similar to the 8300 Kw. sets, which we have previously 
described. Three water-tube boilers are being put up, each 
of which will have a capacity of 500 H.P. Some notable 
changes are to be introduced in the price of current, and the 
charge will bs based on 6d. per unit for the first hour and 
8d. afterwards, this being a considerable redaction on the 
former method of 6d. for the first two hours and 4d. after- 
wards. The lighting authorities of Hammersmith are 
especially fortunate in having ample room for extensions, 
and we suppose there is hardly a station in the vicinity of 
London which is better provided for in this respect. 
Unlike many other alternating current systems, distinct 
encouragement is given to the use of motors on the circuits, 
and at the present moment there is an aggregate of 50 H.P. 
made up of small motors. This branch of supply has been £0 
satisfactory that it is fully expected there will be consider- 
able accession to the present motor load. 


The Institution of Electrical Engineers at the Paris 
Exhibition.—It is proposed to hold a meeting of the 
Institution of Electrical Engineers in Paris immediately 
before the opening of the International Electrical Congress, 
and probably on August 16th, or 16th and 17th, 1900. It 
is further hoped that a joint meeting with the American 
Institute of Electrical Engineers may be arranged at that 
time. In order that a preliminary estimate may be formed 
of the number of members of all classes who will take part, 
the Council would be glad to receive at an early date the 
names of those who think it likely that they may attend. 


The Cost of Electric Haulage in Mining.—The 
difficulty of obtaining precise data as to the economy 
effected by electric driving in mining work, is as great as it 
is in other industrial operations. It is, however, possible 
to obtain isolated instances which show how great the saving 


‘may be when electricity is substituted for ordinary methods 


of haulage. The Berwind-White Coal Mining Company, 
at Windber-Pa., who are the owners of extensive mines in 
the district which produces high grade fuel, some time ago 
adopted in place of the ordinary methods of haulage, electric 
locomotives, of the Baldwin-Westinghouse type. One mine, 
in particular, was formerly worked by mule ha com- 
bined with an ordinary rope hoist in the main heading, 


having a dip of 24 per cent. over a length of some 3,000 . 


feet. Under the old régime, with eight mules and eight 
drivers, in addition to the hoist, the output of coal per day 
was 200 tons, which cost to raise over £4, or 5d. per ton. 
Substituting, however, one Baldwin-Westinghouse locomo- 
tive, weighing about 26,000 lbs., and abandoning the hoist 
and mules, the output of coal was increased to 480 tons of 
coal, as well as a good deal of rock, and the cost per ton 
was actually reduced to $d. ton. This is a signi- 
ficant instance of what icity will do under some con- 
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The Civil Engineers’ Presidential Address,—The 
recent initial address of the new president, Sir Douglas Fox, 
contains very little pertaining to electrical engineering, and 
generally the address was an example of the difficulty which 
every president must feel in preparing anything much more 
than a series of historical statements and comparisons. Tele- 
phone practice, we are informed, is much behind that of 
other countries, and, we would add, is likely to be while present 
exorbitant chargesand indifferent service are maintained ; and 
he foreshadows more metallic returns and automatic exchanges, 
and more numerous trunks, as well as proper subways for 
these and other mains, not omitting, we may hope, traction 
mains when the London County Council wakes up. Electric 
buried railways are not keeping pace with increase of popu- 
lation and traffic owing to difficulty in raising capital. The 
backward condition of both electric light and traction is 
attributed to the obstruction of vested interests and of 
county, district, and even parish councils. Reference is made 
to the fact that in New York and Brooklyn—cities of a com- 
bined population about one-third that of London—about 
880 millions of people are carried annually, and decreases are 
only found on the non-electric overhead railways. The 
above is practically all that the president of the Institution 
of Civil Engineers could find to eay on electricity and its 
applications, This is not his fault, but the fault of others. 
We omitted above any reference to one of his expressed hopes, 
namely, that the conduit system may be proved in the near 
future to be capable of being brought into practical and 
economical use. Clearly Sir Douglas is of opinion that what 
he calls the unsightly overhead system is at present the one 
which is practical ; and we may venture to think that so 

tical an engineer as Sir ])ouglas would not have com- 
mitted himself to the task of putting back the hands of the 
clock for London traction so many years in order to load 
the overburdened ratepayers with a system that he could 
only hope would some day be capable of being brought toa 
successful issue. The overhead system is successful. It 
may not be so nice as a successful conduit would be, but it 
would enable five tosix million of Londoners to travel, and 
would put a stop on the overbearing insolence of the steam 
railway companies, which have been given longer life by a 
pseudo-socialistic County Council. 


Gas-Driven Electricity Works.—Notwithstanding the 
theoretical advantages that would seem to be gained by the 
use of gas engines for electric lighting, it cannot be said 
that they are making much headway as re public works. 
One of the most important examples in this country of gas 
engines for dynamo driving is that of Leyton ; and though 
we have no authentic details as to the manner in which 
the plant has performed, we do not think there is any im- 
mediate likelihood of the gas engine principle being ex- 
tended. Yet it must not be forgotten that the cost of fuel 
at Leyton per unit is one of the lowest in London. If, how- 
ever, there is not any marked tendency on the part of pablic 
lighting works to adopt gas engines, it must not be over- 
looked that for private work they are being adopted on a 
somewhat large scale. Indeed, we think we are not incorrect 
in stating that at the famous works of the Brunner-Mond 
Company, gas engines of 1,000 H.P. each are being erected to 
drive dynamo electrical machinery ; and there is an additional 
interest in this installation because producer gas is to be 
employed. One of our American contemporaries recently 

ublished a short account of an interesting gas-driven station 
the town of Oerlikon ; and though this instance may be 
familiar to some of our readers, it is worth repeating that the 
installation at nt includes one gas-driven engine of 200 
H.P., and two of 100 u.P. The current from these works is 
utilised for the purpose of a local tramway service. A 
producer gas is employed which is washed and passed through 
coke scrubbers and sawdust, and apparently there is no 
noticeable smell. The gas engines and the generators have 
been made by the Machinen Fabrik Deutz, the dynamos 
being compound four-pole continuous current machines, 
which generate current at 560 volts when running at 12 
revolutions per minute. A battery of 280 Tudor cells is 
connected in parallel to the dynamos, the regulating cells 
being charged by a motor generator. It is stated that the 
coal consumption per effective horse-power is 1:4 Jbs., and 
the cost of operating the electric line per car-mile is given as 
34°6 centimes, 


Coal Smoke Abatement.—We were obliged some 
twelve months ago to pass some strictures on the well- 
meaning efforts of Sir W. B. Richmond and a few other 
busybodies, who had taken on themselves the task of getting 
up prosecutions-for smoke abatement. It now appears from 
another letter in the 7'imes, following just about a year after 
that on which we commented, that the self-constituted society 
made, by means of one inspector, 1,000 observations in six 
parishes. They reported 530 nuisances and persuaded the 
Vestries to prosecute in 60 cases. They are now asking the 

neral public to subserib2 in order to secure an annual 
income. So far all ¢ fforts appear to have been confined to the 
West End, where dwell chiefly, one may suppose, the various 
titled and other members. The Times devotes a leading 
article to the subject, wherein some doubt is thrown on the 
wisdom of a committee whose zeal possibly has outrun its 
discretion. If some people had their way there would 
be no sort of manufacture ible in this country. 
Sir William’s committee calmly intermeddle in a question 
of technical chemistry of great difficulty, and can do 
little except. by the brutal method of prosecution. 
Smoke is a nuisance, and no one wishes it to continue, 
but the fires of West End drawing rooms make more 
smoke in the te, and of a- less pleasant typs, 
do West End hold 
smoke inspectors ought to ‘qualified experts, able to 
know if the steps a to colina sania are really correct, 
Smoke can be prevented in very many cases, but we repeat 
that it is the domestic fire that is the chief offender. 


The Traction Experiments on the Underground 
Railway.—Although we do not think it the intention of 
either the consulting engineers or the contractors to make a 
secret of what is being done at the present moment on the 
Underground Railway in the shape of traction experiments, 
there has been for some reason or other a certain amount of 
mys fare the important work that is being carried 
on. avellers of an observant nature must have, for some 
months past, noticed the four additional rails that are to do 
duty as conductors for the double track between Earl’s Court 
and High Street, Kensington, stations. To avoid, as far as 
possible, disturbance of the track, it has been necessary to 
use separate conductors for the out-going and return cur- 
rent; these consist of heavy channel iron rails, supported on 

in insulators, of somewhat heavy character. Armoured 
cables are carried in trenches underneath the rails, and make 
connection at different points with the channel iron con- 
ductors. At crossings the rail is broken, and we presume 
connection is made underneath the rails, A temporary power 
house has been erected some few yards away from the plat- 
forms of the Karl’s Court stations, but the entire plant is not 
of very considerable dimensions. Some days ago the first 
trial trip was made, and as far as we can ascertain, the 
experiment was & ounced success. We believe, at any 
rate, that many of the railway officials are inclined to be 
enthusiastic with the results. 


Give It Up?—A contem is responsible for the 
following conundram, picked up in the tea-room of the 
Institation by Meteor, after the presidential address. The 
riddle may be ——— thus : Meteor affirms that Phodyne 
imagines that A declares that B denies that © asserts that D 
is a liar.. A speaks truth once in three times, B, twice out of 
five times, and C three times in seven. What price D’s 
veracity ? Phodyne’s specific veracity may be measured by 
the statement of Meteor that Phodyne says the problem is 
easy. Meteor’s veracity is, then, the only doubtful factor in 
the problem. Meteor thinks the question indeterminate, 
owing to the. variety of solutions. That’s the worst of those 
tea-rooms | 


Appointments Vacant.—The Llandudno Council wants 
an assistant electrical engineer for the electricity works. 
The Rochdale Workhouse authorities want a clerk of works 
(afterwards engineer-in-charge) for electric lighting plant. 
See “ Official Notices” this week. : 

The Eccles Corporation invites applications for the appoint- 
ment of borough electrical engineer at £200 per annum. 
See “Official Notices” this week, — 
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The Effect of Thames Water in Boilers.—Mr. C. E. 
Stromeyer, the chief evgineer of the Manchester Steam 
Users’ Association, writes to a contemporary saying that last 
year the long-continued drought was the cause of many 
boiler furnace collapses, as many of the feed-water supplies 
had become heavily charged with mineral salts. He adds :— 


According to recent information, a somewhat similar experience is 
being passed through by those London steam users who draw their 
feed water from the river Thames, and I would strongly urge them 
to have their boiler water tested daily with a salinometer; or, better 
still, they should use town’s water. 

Formerly the drinking water which was taken from the Thames 
and its London tributaries, after being contaminated with sewage, 
but not with sea water, was again discharged into the river, not much 
below London, and thus kept back the sea water. Now that the 
sewage is bsing carried further away it mixes at once with sea water, 
and does not exert the same influence as before. As a consequence, 
the Thames water, even above London, is much more brackish than 
formerly, and boilers which for years past have been fed with Thames 
water without giving trouble, are all of a sudden suffering from 
collapsed furnaces and excessive corrosion traceable to an exczss of 
sea salts in the water. 


The American Mechanicals.—Next week, from 5th to 
Sth inst., the American Society of Mechanical Engineers 
holds its convention in New York City. Admiral G. W. 
Melville will deliver his presidential address. Among the 
papers to be read are the following :— 


“The Steam Engine at the end of the Nineteenth Century,” by ~ 


R. H. Thurston. 
“New Graphic Method cf Constructing the Entropy-Temperature 
Diagram of a Gas or Oil Engine,” by H. T. Eddy. 
“ Education of Machinists, Foremen, and Mechanical Engineers,” 
by M. P. Higgins. 
“ Friction of Steam Packings,” by C. H. Benjamin. 
“ Note on Fly-wheel Design,” by A. J. Frith. 
Coil Sa Fly-wheel, and how it was Repaired,” by James 
cBride. 
“ Efficiency Test of a 125-n.P. Gas Engine,” by C. H. Robertson. 
“Tne Southern Terminal at Boston,” by H. J. Conant. 
“The Value of a Hotse-power,” by G. I. Rockwood. 


Personal.—At a meeting of the Bradford Corporation 
Electricity Committee last Friday it was decided to appoint 
Mr. Gibbings, the present engineer, as consultative electrical 
engineer at a salary of £350 a year, and to advertise for a 
manager at £350 a year. This action has been taken to 
meet the wishes of Mr. Gibbings, who has an important 
consultative practice. 

The steff of the Wakefield Corporation Electricity Depart- 
ment recently presented Mr. J. K. Brydges, chief engineer, 
with a silver mounted dinner gong, on the occasion of his 
leaving Wakefield to take up an appointment at Eastbourne. 

Mr. J. F. Taylor, manager of the Hartlepool Electric 
Tramways Company, was lately presented with a silver card 
salver, and Mrs. Taylor with a lady’s companion, by the 
staff, on the occasion of Mr. Taylor’s appointment as general 
manager of the Madras Tramways. 

The new Tramways Committee of the Corporation of 
Newcastle-on-Tyne has appointed Mr. A. E. Rossignol, at 
present under the Corporation of Glasgow, to be resident 
engineer of the Newcastle tramways. Mr. A. W. Wheildon, 
engineer-in-chief of various power stations for the British 
Thomson- Houston Company, was next on the list. 

The West Ham Oouncil on Tuesday,- the 28th ult., 
unanimously appointed Mr. James K. Bock borough electrical 
engineer. 


Northern Society of Electrical Engineers.—Members 
have been invited to send in their nominations for seats on 
the Council. 


The British Association.—The proposal was brought 
forward at Dover, and has now been urged at the Society of 
Arts in London, that in 1908 or 1904 the B.A. should 
hold its meeting at Colombo, Ceylon. We question whether 
many practical electrical scientists from this side would be 
able to spare so large aslice out of the year as this would 
occasion—not that their absence would greatly affect the 
total number of visitors present ! 


Cool !—A Liverpool are says that a trust has been 
formed of the principal electrical fan makers in the United 
States. Its joint capital is $25,000,000. 


Searchlights for the New. Yerk Fire Department.— 
The New York Fire Department is about to add a complete 
portable electric searchlight plant to its apparatus. The 
searchlight wagon will go to fires with the engines, &c., and 
it is believed it will add greatly to the efficiency of the force, 
both in saving life and property. A note in the Scientific 
American says that it resembles a fire engine in general 
appearance, but instead of a pump it has an engine and 
dynamo. There are two searchlights, each with an 18-inch 
lens. These will be carried on a platform behind the driver’s 
seat, They can be used either from the platform or removed 
and carried to any desirable point of vantage, all communica- 
tion with the generator being kept up by means of flexible 
cables which are insulated with rubber. The lights are 
provided with devices for quick regulation, so that the light 
may be spread out over a wide area or confined and directed 
to any particular point. The purpose of the rg will 
be to light up dark parts of the street and aid the firemen 
in laying the hose, setting ladders, &c., also to light up the 
front of buildings where people may be in danger, and to 
project light into the buildings themselves. This seems to 
bs a step to which the British fire authorities would do 
well to devote attention. 


The Institution Dinner.—Our readers are reminded 
that the annual dinner of the Institution of Electrical 
Engineers will be held at the Hotel Oecil on Wednesday 
next, December 6th, and that applications for tickets not yet 
submitted should be sent in at ouc>. 


Electricity in Agriculture.—Commercial Intelligence 
quotes from the Hileckt. Zeits. that an association of farmers 
in the district of Ochsenfurt (Bavaria) is erecting large 
electrical works near the village of Biitthard, in Lower 
Franconia, which will be entirely devoted to agricultural 
uses. The current is produced close to the village of 
Schiiftersheim, a distance of 11 kilometres, requiring for its 
creation a force of about 150 u.P., which is supplied partly 
by steam and partly by water, and conducted as current of 
5,000 volts to the villages of Biitthard, Laudenbach and 
others, where it finds the most varied use. Movable electro- 
motors for driving thrashing machines, chaff cutters, bruising 
mills, &c., are supplied, and connecting boards for the con- 
ducting wires are placed at every farm. The motors are of 


- very simple construction, and can be easily handled by any 


of the farm hands. The electric light will be widely used 
in all the villages named, and on account of greater security 
with regard to fire in the lighting of agricultural buildings 
it is daily increasing in use among farmers. 


Electric Power for Working Dredges.—We read in 
the New Zealand Mines Record that Messrs. J. Marshall 
and J. Solomon, who proposes to provide electric power for 
working dredges in Central Otago, have been circularising 
the principal dredge owners bringing their scheme to notice. 
They propose to work the dredges on the Olutha, Kawarau, 
and Molyneux rivers, and they are seeking support so as to 
enable the echeme to take practical shape. The circular 
Says 

In order that the succsss of the scheme may be made certain, there 
are two initial requirements :. (1) that the dredges now being built 
should undertake to avail of the power proposed to be created ; and 
(2) that the projectors of the scheme should be in a position to assure 
the supply of same when required. Theee requirements in a measure 
somewhat hamper the flotation of a company to provide the necessary 
capital, but the projectors deem it absolutely essential to test the 
feeling of those likely to avail of the power before committing them- 
selves to any large expense. 

The promoters hold the first right to 40 Government heads 
of water from the Roaring Meg—the finest water-right in 
New Zzaland—taken in at such a point as will furnish 
1,200 feet vertical ure. It is proposed to pipe the 
water to a site near the foot of the Meg, and there to erect 
electrical works ; thence the power to be distributed by the 
usual method. Althongh not in a position to furnish details 
of cost, or price of power supplied, the promoters are assured 
that a large reduction can be made on the present expensive 
system of steam—besides, in the case of new dredges, saving 
a large initial cost in the way of machinery. They are in 
communication with electrical engineers, and on receipt of 
— of cost, &c., matters will assume a definite 
pe. 
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Gas v. Steam Engines.—The Mechanical World quotes 
the following discussion of the relative economy of the gas 
and steam engine from a recent trade publication of a large 
manufacturer of both types. A correct answer to the ques- 
tion, “ What is the comparative cost of operating a gas 
engine and a steam engine of equal power?” is stated to 
involve a special solution for each individual case. ‘Con- 
sidered solely as a machine for converting the total energy of 
the fuel into mechanical work, the gas engine is by far the 
more efficient. There are gas engines in operation which 
transform over 25 per cent. of the heat in the fuel into 
useful work, while in the very best recorded performance of 
the steam engine barely 14 per cent. of the energy in the 
coal burned has been thus accounted for, and in the average 
steam engine plant it doés not exceed 5 per cent. There are 
many small plants, consisting of common slide-valve engines, 
with uneconomical types of boilers, in which less than 2 per 
cent. of the energy in the coal burned is converted into 
mechanical work. At the same time it must be remem- 
bered that a given number of heat units in the form of 
fuel suitable for use in a gas engine costs more than an 
equal number in the shape of coal or other ordinary 
fuel snitable for burning in a common boiler furnace. 
As a general proposition it may be assumed that in 
a plant which operates continuously, the item of fuel 
alone will be somewhat greater for the gas engine than for an 
approved type of modern steam engine, except panty in the 
case of an engine running on producer gas. Where the ser- 
vice is of an intermittent nature, or the power is required 
only for a comparatively short time each day, this difference 
in favour of the steam engine becomes less, and may even 
become a balance in favour of the gas engine, for the reason 
that in the gas engine plant there are no ‘stand-by losses’ 
—i.¢,, radiation and leakage when standing idle under full 
steam pressure, and coal burned in banking fires and raisin 
steam. With the gas engine the fuel expense starts an 
stops with the engine. But the fuel cost is only one item in 
the cost of producing power. One must consider the value 
of the additional space and buildings required for a boiler 
plant ; the cost of a stack; labour of handling coal and 
ashes; cost of attendance, oil, and water; depreciation, 
repairs, and insurance on a boiler plant. The gas engine 
has a field of its own which cannot b2 occupied by the steam 
engine, and there is no immediate prospect of the gas engine 
seriously encroaching on the legitimate field of the steam 
engine.” Some important considerations are here set forth 
very clearly and concisely. . 


Electric Shock Fatality.—At Messrs. Isaac Holden and 
Sons’ Alston Works, Bradford, on Monday, last week, Edward 
Driver, aged 22, employed by Messrs. Collinson Bros., elec- 
triciant, Aldermanbury, Bradford, was accidentally killed. 
The firm were fitting up a new electric installation at Messrr. 
Holden’s, and Driver while at-work on a trestle missed his 
footing. To save himself he seized portion of a large 
electric arc lamp. At the same time he apparently made a 
“contact ” with his feet on an iron grating, and the shock 
which he received instantly killed him. At the inquest on 
Wednesday, Dr. Lodge said there was a discoloration of the 
right hand, but no burning. He had not known of such a 
case before. Mr, Gibbings, electrical engineer to the Bradford 
Corporation, said the highest voltage that the deceased could 
have received was 225, whereas, according to the Board of 
Trade, 500 was considered low and not dangerous. Persons 
had been known to receive 2,500 voltage without a fatal 
result, but in electricity there were latent Dag concerning 
which they knew little. In this case the deceased’s wet 
boots and freely perspiring body led to his being in a 
favourable condition for a severe shock. A verdict of 
“ Accidental death” was returned. 


lishing a photogravure, after the original painting by 
‘Harry Payne, rf “Sons of the Empire,” for the benefit of 
the Mansion Honse Transvaal War Fand for Widows and 
Orphans, at prices ranging from 5s, to £5 5s.each. The 
entire profits on the first year’s sales will be placed to the 
fund. The list is dedicated (by permission) to Field 
Marshal the Right Hon, Viscount Wolseley. 


NEW COMPANIES REGISTERED. 


Garston and District Tramways Company, Limited 
(64,238 )—This company was registered on November 21s‘, with a 
capital of £5,000 in £1 sbares, to apply for any Acts of Parliament, 
provisional orders of the Board of Trade, or other authority for the 
construction, maintenance, and working, with or without the use of 
steam, electricity, or other power, of any tramways, and to carry on 


_ the business of tramway proprietors, electricians, electrical snd 


— engineers, manufacturers of wires, cables, lines, &. The 
rst subscribers (each with one share) ate:—Jacob Atherton, Hurst 
House, Huyton, Lance., manufacturer; George H. Nesbitt, Ashfield, 


Huyton, Lanos., electrical engineer; Albert E. Haptie, 5, Darham 


» Seaforth, near Liverpool, manager; Charles O. Grindrod, 11, 
Knowsley Road, Rock Ferry, Cheshire, gentleman; Frederick W 
Lintern, 22, Beaumont Street, Liverpool, book-keeper; Allen Buckley, 
8, York Road, Seacombe, Cheshire, book-keeper; and H. Russell, 25, 
Demesne Street, Seacombe, Cheshire, book-keepsr. The numbor of 
directors is not to ba less than two nor more than seven; the sub- 
scribers are to appoint the first ; qualification, £20; remuneration as 
fixed by the company. 


English Electric Manufacturing Company, Limited 
(64,247).—This company was regia on November 21st, with a 
capital of £385,000 in £5 shares (37,000 preference), to carry on the 
business of electrical and mechanical engineers, electricians, 
generators, distributors, and suppliers of electricity for the purposes 
of light, heat and motive power, manufacturers of electrical apparatus 
and machinery, &c. The first subscribers (each with one share) are: 
—Richard H. Prestwich, 18, Marsden Square, Manchester, cotton 
spinner; B. Sykes, 33, Winckley Square, Preston; T. D. Lingard, 
10, Booth Street, Piccadilly, Manchester, solicitor; 5. H. Short, 110, 
Cannon Street, E.0., electrical engineer; T. 8. Tarnbull, 13, Spring 
Gardens, Manchester, solicitor; G. Fiett, 110, Cannon Street, E O,, 
contractor; and F. O. Mott, 110, Cannon Street, E.C., clerk. The 
number of directors is not to be less than three nor more than seven. 
The first are George Flett, John Kerr, Thomas D. Liagard, Richard 
H. Prestwich, George Richardson, and Sidney H. Snort; qualifica- 
tion, £1,000; remuneration, £1,250 per annum, divisible. Rogistered 
office, 13, Spring Gardens, Manchester. 


SUPPLY STATION ACCOUNTS. 


Exsorricrry supply undertaking shows a 

Tho Accounts tightly better state of affairs than in 1897, but 
Cheltenham _‘*here is still a loss on the year's working of over 
£1,000 after allowing for interest and sinking 


aati ind fund. The gross profit was over £2,100, but 
private supply, the sinking fand and interest payments 


amounted to £3,700 odd, showing a differenca of 
over £1,100 as compared with £1,400 the previous year. The gross 
profit in 1897 was £1,200, and the sinking fund and interest taken 
together over £2,600. Thus the net loss is less by £300, the differ- 
ence between an increase of £900 in gross profit and of £600 in 
repayments, &c. 
StaTEMENT. 


1897. 1898, Increase. 
Total capital expenditure ... £55,691 £75,125 £19,434 
Number of unitssold... ... 248,516 875,834 127,318 


Number of lamps connected... 16,140 . 19,000 2,860 
Grossrevenue ... .. £4,010 £6,113 £2,103 
Gross profit... see £1,262 £2,148 £886 
Average price perunitsold ... 384d. 3°838d. —‘Old. 


The sales of current is spread over 302 consumers, while the public 


lighting is represented by 134 arc lamps and 13 incandescent lamps. 


The maximum demanded supply was 360 kw. The proportion of 


' units is shown below :— 


Units Units to _ Units to 
generated. street lamps, private supply. 


507,830 192,712 183,122 


The price per unit sold has remained practically unaltered ; a slight 
increase is due to the greater number of sundry goods sold. 


Ravencs 


1897. 1898, 
Gross. Perunit. | Gross. Per unit. Increase, 
Sale ofcurrent .. £3978 84d, 383d. —-Old. 
2 


Meter rents... .. 004, 00d. 004. 
Supplyofsundrygoods 30 031. 104 ‘07d. +°04d. 
Sundry as ees eee 


Grossrevenue £4,010 387d. £6,113 
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The figures certainly indicate that the price charged for street 
lighting is abnormally low. The reseipts per unit under thia_head 
amount to about 2fd., or only about 3d. over total works’ cost. The 
private supply charges are 6d., 5d., 4d., and 3d., and out of a total of 
over £4,000 (excluding rebates) over £3,500 is obtained from the 6d. 
units. It is evident, therefore, that as more than half the units sold 
are taken -by the public lighting, the loss in working is really due to 
the low price fixed for the street lighting. 

We now turn to the costs of production. These are very moderate 
indeed. Fora town of the sizs and situation of Cheltenham a works’ 
cost of just over 2d. may be regarded as satisfactory. Coal and fuel 
shows an increase of nearly the fifth of a 1d., due probably to the 
enhanced cost of coal ajl over the country. Works’ costs, however, 
have slightly fallen, and total costs have gone down by about the 
cighth of a id. 


Ocst of Propvorton. 


1897. 1898, 
Gross. Per unit. Gross. Per unit. Increase 


Salaries and wages incurred 


in generation and distri-- 1,136 110d. 1,316 °84d. —‘26d. 


bution. 

Repai d mai f : 

engines, bie, | 280 628 “84d. +074, 
Works’ cost ... ... £2905 229d. £3,495 219d. —04d. 


Rent, rates and taxes ale 
Management and expenses, 
salaries of managing en- 
goer, secretary, clerks, 


93 09d. 152 “10d. + 01d. 
208 20d, 236 “15d. - 


cha’ statione 
ining, law charges 142 "14d, 142 09d. = 05d. 
surance 
Other expenses .. oe eee eee 


Total costs £2,748 266d. £3,965 2°58d. -—-13d. 
Prorir StaTHMENT. 
1897. 1898, 
Intereston loans .. .. «+ £1,074 £1,650 
Sinking fund for repayments .. .. 1606 1,617 
Net profit carried forward .. 418 -1,119 


Gross profit ... ... £1,262 £2,148 


CITY NOTES. 


Aron Electricity Meter, Limited. 


Tue report of the directors reads :—“ The directors have the pleasure 
to submit the first accounts of the company, duly audited, for the 
term of one year and nine months ending September 30th, 1899. The 
balance to credit of profit and loss amounts to £26,107 93. 2d., out of 
which the sum of £9,829 19s. 5d. (less £2,316 1s. 11d. cost of esatab- 
lishing the Schweidnuz Factory), amountitig. to £7,513 17s. 64., 
representing the net profit for the nine months prior to the forma- 
tion of the company, will be put to a reserve account. This leaves a 
balance of £16,277 9a. 9d., out of which the interim dividend on the 
preference shares was paid, amounting to £2,509 18s. 8d , leaving the 
sum of £13,767 11s. 1d. The directors are much encouraged by the 
reeult of their work, as shown in the profit and loss account of tue last 
nine months, the period during which they have been in actual charge 
of the company. The small decrease of profits duging the first part 
of 1898 is explained principally by the necessity of: having had to 
change over from the supply of the old type to the new type meter, 
which caused a temporary decrease in sales. The directors propose 
to deal with the available profits as follows:—To pay a dividend at 
the rate of 6 per cent. per annum on the preference shares for the 
six months eating September 30:h, 1899, absorbing £3,750; and 
farther, to pay a dividend at the rate of 6 per cent. per annum for 
the year ending September 30th Jast on the ordinary shares, absorb- 
ing £7,500, leaving a balance to be put to reserve of £2,517 lls. 1d. 
The prospects of the company’s business are very bright, and the 
meter is gaining in favour both in Great Britain and on the Con- 
tinent. To meet this growing demand, steps are being taken by the 
board to considerably increase the output of the factories. The 
directors’ anticipations as to the value of patents in foreign countries 
have so far been realized, that they bave effected the sale of the 
American patents on satisfactory termé. The London Stock 
Exchange require alteration in Section 73 of the Articles of Associa- 
tion, and a resolution will be submitted to give effect to this. Messrs. 
Price, Waterhouse & Oo., who haye acted hitherto as auditors of the 
company, offer themselves for election.” 


. Sie Jamzs Paxpsgp, Bart., M.P., presided on Thursday last week 
at Winchester House, over the second ordinary general mseting of 
the shareholders of the above company. 

In moving the adoption of the report, the Oxamman said that it 


required « few-words of comment on his part, because it was the first 
meeting they had had since the formation of the company, and the 
accounts covered a period of 21 months. He thought they bad every 
reason to congratulate themselves on the result_of the working of 
‘the business up to date. In the prospectus the statement was made 


that the highest profits ever made by the company were. in 1897, and © 


they were given as £18,550, exclusive of any allowance to Dr. Aron. 
In dealing with the profit and Icss account of 1898, the profit was 
nearly at the same rate, viz , £17,731, and the slight check to the 


business was easily accounted for by the charges which necessarily 


had to occur with the transference of the business from a private 
concern to a company. Another fact was that up to the beginning of 
1898, the bulk of the profits derived by Dr. Aron were made 
out of the old type clockwork meter, and when the new type 
meter was brought to the front, Continental engineers suddenly 
stopped ordering the old type meter in large quantities, and gave 
orders for samples of the new type, snd that for some time caused a 
decrease in the returns of the German business, which the rapid 
increase in the English and Austrian business could not quite 
balance. With regard to the profit and loss account for the past nine 
months, during which period the directors had been responsible for 


. the working of the business, it proved the business to be an unqualified 


success, They had, in those nine months, made a trade profit of 
£18,391, which practically meant an increase of 25 per cent. on the 
very beat year mentioned in the prospectus, and this profit would 

robably have been much greater but for some difficalties which they 
hed encountered. To meet the growing demand for the new type 
meter they had had to considerably increase their staff and tools and 


’ steck. Their efforts had been so far successful, as was proved by the 


figures of the past few months. But the coming year would, of 
course, reap the bulk of the benefit of this i . He 
was glad to say that at the present moment the rate of taking orders 
was progressing frem month to month, and they had not lost.a single 
central station that had taken their meters, while they were getting 
new ones every day from evary part of Europe, Owing to the 
arrangements they had made, in the next 12 months they would not 
only be able to cope with new orders, but also to execute orders in 
arrears. It would be seen by the accounts that a good sum had been 
age to reserve, and further, they would see that arrangements had 

n made for the sale of the American patents, which would increase 


' their assets by about £9,000 in cash and £33,000 in shares. They con- 


sidered the business in America to be important, not only on account of 
the profit-earning capacity there, but a'so on account cf the novel effect 
which it would have in their favour if they competed successfally 
with the present American meters in their own home. It was hoped 
that they would: be equally successful in due course in disposing of 
their patents in other countries, and thus create a large reserve, with- 
out unduly trenching on their trading profits. 

Mr. R W. Wattacs. Q O., seconded the resolution, and in doing s0, 
said that very often diffisulties arose in the formation of companies by 


- the exaggerated statements of the vendors, butin the case of that 


company they had met with unqualified support from Dr, Aron and 
Mr. Guthrie and the statements these gentlemen had made were not 
exaggerated in the slightest degree. Dr. Aron was not neglecting the 
business now he had sold it, but with his great intelligence and skill 
was endeavouring to add to the value of the property. With regard 
to the question of why they manufactured these things so mach abroad, 
he migot say that it was very difficult to get clockwork made in 
England, and Schwerdmets was the best seat of manufacture of the 
particular kind cf works they required. 

Replying to Mr. Howarp, the Cuatnman said that if the American 
company was great success their interest in if would be much more 
valuable than now appeared. The contract had beenactually signed. 
The board were considering the question of what could be done to 


' work the patent in France. 


The motion was then carried, and a dividend at the rate of 6 per 
cent. on the ordinary shares was agreed to. 

An extraordinary meeting was then held to make a slight alteration 
in the articles of association. 


The Blackheath and Greenwich District Electric 
Light Company, Limited, 


Tum third ordinary eral meeting of this company, held at 

Hotel Friday presided by Sir John 
cox, M.P. 

The Cuarthman said that the document before them covered a 


had not in all respects been as sai as they weuld 
_ wish, but he hoped that the blame of a flickering and 
unsteady light would not be imputed to the heath 


and Greenwich Company. It was not their failure, and he b 
their consumers would not judge them by present experience, but 
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os period from May 11th, 1896, to Ssptember 30th, 1899. That was the pe 
Seas period during which the company had been in existence, but the pe 
ee present board had been controlling the company’s affairs for little A 
“Te ae more than a year during that time. They had endeavoured to carry ms 
Pe y cut the Parliamentary rights for Blackheath and Greenwich districts, an 
te and he hoped the shareholders would see that they had lost little rai 
fe time in the prosecution of the work. It was not wise to unduly hurry pr 
——. engineering works and cable-lsying operations of this kind. They As 
re aimed rather at making progress with discretion, and securing a sub- no 
ae stantial and reliable installation. The expenditure reached an sggre- bij 
oo gate of £84,000, the great part of which had been expended upon ne 
Nes: ; buildings, plant, land, and the works generally, which are now nearly pr 
Ti ige completed. He thovghtthey might claim unprecedented rapidity of on 
ea ree work, in that within a year of the beginning of construction work they as 
par had actually commenced the supply of current. I¢ had been & re! 
bs borrowed light, and he was afraid. from what they heard, it di 
he 
=. rer 
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have a little more patience. He thought they would be able to show 
that they had established a system at once reliable and efficient: 
He referred at some length to the constitution of the board, aud the 
special qualifications of several of the directore, one being connected 
with one of the most successful London supply companies, and 
another, the chairman of a municipal committee, which has the credit 
of establishing one of the very. best and most successful electrical 
installations within the m litan area, Another director had 
acted with a large West End electricity company, and had had a very 
large experience in the administrative and practical departments of 
this business. Those three gentlemen had placed their knowledge 
freely at the service of the board, and their aesistance, support, and 
guidance had been euch as fees could not themselves have secured 
from practical consulting engineers, He attributed the rapid pro- 
gress made in the completion of the works to that cause. The works, 
both as regards productive power of the plant and efficiency of the 
distributing media of the cables and connecting wires, would be 
efficient and stable. He could not-fix upon a date when the generating 
station would be in operation. The machinery was, to a large extent, 
already completed, but some parts had not yet been tried. Ina very 
short time they would be supplying current from their own works. 
It would be an assurance of substantial and continuing business to 
know that up to October 31st last practically 7,000 lamps of 8 o.P. 
had been ordered, and that nearly half that number had actually 
been connected with the company’s mains. Since then there had 
been a further increase of applications, and the little hesitation that 
now obtains in the district wiil at once disappear when possible users 
discover that they can obtain a good and efficient supply of light. 
There were several applications for motor power, which promised to 
be especially advantageous to the company, from the fact that it 
would give employment to the plant in the day time, when the 
machinery is not wanted for lighting. In addition to the 40 np. 
applied for, they were negotiating with other applicants repreeenting 
at least double that amount already. The company was formed for 
supplying Blackheath and Greenwich, and it was regarded as being 
of a substantial and hopeful character, but they had since applied to 
Parliament for an extension of area, with the result that they now 
had a considerably larger area than they originally possessed. Some 
parts of the new district were not at it covered very densely with 
population, but the possibilities of extension in London, especially 
with an expanding system of locomotion, there was every assurance that 
that district, now sparsely peopled, would become very populous, and 
therefore very profitable tothe company. He hoped this would prove 
profitable to the investors hereafter. had also succeeded in ex- 
cluding poachers from their district. Two attempts to invade their 
territory had been resisted. Not that they would have feared com- 
petition, but competition should be avoided in works of this kind, 
if it could bs. It was thought by some that the meeting had been 
unduly postponed, but the board had little to report while the works 
were in progress, and there was little use in holding mectirgs until 
they had arrived at a definite stage in their work. He moved that 
the report be adopted. : 

Mr. Exngst Hitt seconded the adoption of the report, and thought 
the directors had taken high fees (£1,409) for a company with a 
£100,000 capital, especially considering that the chance of getting 
dividends was somewhat remote. 

Mr. Horaon Boor, borough electrical engineer at Tanbridge Wells, 
proceeded to make a lengthy criticiam of the report and the under- 
taking in general, but he said that his remarks were intended to im- 
prove, and if possible, to help the company in the future; and he 
asked them to accept them as such. He was not in any way anxious 
to “upset the show.” He felt that they had a valuable area asset, 
and they ought to make the best of it, but if they were going to water 
it or play with it, no company under the eun could be anything less 
than a failure, Mr. Boot said he was more or less of an expert under- 
standing the matters to which he referred. He asked, firstly, the 
number of free-wire consumers, as against the ordinary consumers; 
secondly, he found that the lamps applied and connected differed 
very considerably, and half the revenue that they might have earned 
was apparently lost, and he would like some explanation. Would 
the chairman kindly tell him the capacity of the proposed generating 
plant in kilowatts, as it was only stated as so many 8-0.P. lamps? He 
was anxious to get this statement for the purpose of verifying Messrs. 
Kineaid, Waller & Manville’s —_ where it was worked out at 
£97 10s. per kilowatt installed. asked the price La by the com- 
pany for the temporary supply of current and the pr id to them 
by consumers. would rather give no supply at all than a bad 
one. I¢ would harm and ruin the company’s interests for the next 
five years. It was generally known in the Blackheath district that they 
were obtaining a temporary supply from a company whose pressure 
every night gave consumers not more than red-hot bairpins. 
A circalar ought to be sent to their consumers explaining the 
matter. As to the extension of area, he congratulated the board, 
and he also said that it was their duty to promote or supply light 
railways worked electrically. That part of a business was more 


profitable than the lighting branch, if prices were arranged correctly. 


As to the motors applied for (40 H P.), he said that motors were by 


no means a blessing to a company, and the smaller the company the . 


bigger the curse they were. They upset the pressure of supply, and 
necessitated running a very large engine during the day to keep the 
Pressure steady, which meant a igreat waste of coal for perhaps 
only 40 HP. That might right itself, but he did not look upon 40 xP. 
as of any good whatever as a revenue-earning capacity. After 
referring to what he considered the high directors’ fees, £288 per 
director, and suggesting that they each, for the present, take £50, 
he remarked that he believed that the resident engineer, who was 
responsible for doing the whole of their work, was receiving less 
salary than each of the directors. In regard to capital outlay, they, 
at Tunbridge Wells, had made more or less of a record, and their mag- 
nificent b , Offices, engine room, boiler house, d&c., cost some- 


thitg Hike £6,000, and np to date they had a revenue of £9,000 
to £10,000, The Blackheath Oompany, so far, had spent £17,818 
upon buildings, and he compared the two figures which made those 
of the company appear to bim as very excessive. Were thereany - 
engineers’ certificates still to be passed under that head? Why were 
alterations to the new offices necessary at the cst of £100? 
Directors’ names ought t> be submitted to the shareholders before 
there were elected. Oould they not get some approximate date as to 
supply? Ha asked the directors in fature reports to give more working 
details. He was particularly interested in those details, because it 
enabled him to put his finger upon the weak points, and he was 
anxious to see his =" a bigh price, and he was anxious to 

Mr. Barn (a — original shareholder) said Mr. Boot was some- 
what pessimistic—he would not say b tical—in his criticisms. 


— for the pom ae 2 to have refused to give temporary supply of 
ight until the works were finished. They were not to blame if the 
light was a bad one. He would emphasise the necessity of con- 
sidering the desirability of supplying, not merely the large consumers, 
bat the multitude. Had the board considered the effect of third 
class passengers on railway revenues, and the working class on gas 
consumption.- If not, they would be astounded by the reaults 
obtained by catering for the multitude. They were better than cater- 
ing for the large consumer. Was there sufficient space in the build- 
ings for enlargement of plant when thejincreased demand from the new 
areas came along? It the resident engineer was not being paid 
sufficiently well, pay him better. He must see that the work was 
going on as well as the consulting engineer had planned it. Would 
the chairman give an approximate date for supply, so that they might 
be able to tell when they are likely to be payiag dividends? He 
considered that the hard work of the board was at the initial stage 
when the business and works were being established, and they were 
not jastified in ccmplaining at the amount charged for feee. 

The Cuarpman said the board did not resent criticism, but, on the 
other hand, he thought that the points raised would be found to be 
not weak points at all, bat really strong points in their fayour. No 
doubt there was a disparity between the lamps connected and the 
lamps ordered, but there was no urgent need for connecting them 
until the mains were in a position to supply light, and Mr. Boot's 
own argament was their best justification that they should not put 
in lamps to houses, while they had an uncertain and inefficient 
supply. The present plant in kilowatts which they are now pro- 
viding will represent t 750 xw., including spare. On the ques- 
tion of buildings, it was hardly fair to compare work of this kind, 
necessatily expensive, with the works adapted to a place like Tan- 
bridge Wells, which would be to a large extent fixed and the require- 
ments known. They had set up plant sufficient for present needs, 
and had also spent a considerable sum in providing larger prsmises 
than would otherwise be immediately required, and the chimney 
would serve a generating «tation of double the size. For the tem- 
porary supply they paid 4d. and received 6d. per unit. The board 
realised the importance of the income from a day-time power supply. 
After farther remarks showing that the small consamer was be 
well catered for, he said he thought they might be able to commence 
supply within a month. The knowledge and work which had been 
brought to bear upon the business the directors quite warranted 
the fees charged, but whether the were adequate or the reverse 
they were fixed by the articles. : 

The resolution was carried uuanimously, 

Messrs. Ohalmers, Wade & Oo. were elected auditors, and the 
usual vote of thanks closed the meeting. 


Renewable Electric Lamp Company, “4 


Tax statutory meeting of this com was held on 22ad ult. at the 
offices, 11, Oharing Cross Road, W.C., Mr. Jacob Atherton, presiding. 
No notice of the meeting seems to have been given to ourselves or to 
other electrical journals, therefore we have to depend upon reports 
appearing in the ficancial papers for the following particulars of the 


eedings : 
PrTae CHatnman described the nature of the operations that have 
teken place during the last four months. The directors took into 
serious consideration the question of the location of the works, 
Works for a business of this nature are indispensable. First of all, 
they must be able to produce a first-class article, as that article had 
to be dealt with so many times over; that is to say,alamp made 
uader the company’s patents has to be renewed time after time, and 
from. that point of view it is absolutely necessary to make a first- 


class article. The directors took considerable trouble in finding a 


suitable site, but at last found one at Brunswick Place, City Road, 
Shoreditch. They took the advice of an expert lamp maker, a man 
who had been connected with this business for the greater portion of 


’ his lifetime, and he confirmed tha impression made on their minds 


that this was the most suitable place forthe works, and expressed the 
opinion that they were capable of taking in machinery for the supply 
of about 10,000 lamps per day. They had taken the buildings on a 
very favourable lease, having 50 years to ran, at a moderate reat, and 
had the option of buying the ground rent any time during the first 
seven years at a price of £4,000. The directors would have to decide 
later asto the expsdiency of buying it. bein, Pepe appointed a first- 
class lamp maker to take charge of the works on moderate terms. 
They had appointed a general manager to look after the 

side of the question, and he has gone so far as to lay out the works 
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for equipment with the most modern machinery for producing 
lamps, so that they were in every sense of the word, an up-to-date 
lamp manufacturing company. They had the benefit of the 
experience of their managing director, who has been connected with 
the electrical industry for a great many years, and, perhaps, with one 
of the most successfal supplying stations in London. Their expert 
* advised them that they would be in a position to turn out lamps in 
fairly large quantities within three months from the present time. 
In the meantime they had made an engagement with a- friendly 
English lamp manufacturing company to supply 2,000 lamps per 
_week, in order that they might furnish the various supply stations, 
companies, hotels, clubs, and very large consumers of lamps with 
small parcels, in order to give them some practical experience pend- 
ing the time that the lamp works are fully equipped af Shoreditch. 
Important large contracts have been entered into with large public 
‘bodies.in various parts of the country and in London. They had, in 
+ flact, more.orders than they could execute at the present time, and 
‘ many large buyers are waiting for the time when they could give 
deliveries. The chairman said: “It is now customary for supply 
companies to include our lamp in the price of their supply of cur- 
rent, and in the near future it is expected that our business will be 
done with these public companies, who are anxiously looking forward 
.to an efficient lamp at a moderate price, and one that can be renewed 
oyer and over again. In other words, itis intended that this com- 
pany shall do for electric consumers what the Welsbach mantle has 
done for gas consumers. I do not think I can say anything further.” 
When our annual meeting takes place we shall be able to present a 
fair and satisfactory report. 


Prospectus, 


In our advertisement pages to-day will be found the prospectus of 
the Electrolytic Alkali Company, Limited (‘ Hargreaves-Bird ” pro- 
cess.). An article regarding the process will be found in our issue for 
last week and also that for August 5th, 1898, and some further notes 
by Mr. Kershaw appear on another page this week. The list of sub- 
scriptions opens on Tuesday next, December 5th, andcloses on Thursday, 
7th. The capital is £300,000, divided into 200,000 7 per cent. cumu- 
lative preference £1 shares and 300,000 £1 ordinary shares. The 
present issue is for £300,000, of which £200,010 will be available for 
the purchase of land and erection cf works and plant, and for work- 
ing capital, &c.; 50,000 ordinary shares are reserved as part of the 
consideration to be paid to the parent company, and £100,000 pre- 
ference and £150,000 ordinary are offered to the public. The 
prospectus gives copies of reports by chemical and patent experts and 
accountants. The parent company, who are the promoters, receive 
£100,000 in cash and shares-for’'the United Kingdom patents, and 
for the land, &c., at Middlewich £15,000 in cash is payable. Applica- 
tions may be obtained from the secretary (pro tem:) of the company, 
Mr. James Barron, Farnworth, Widnes, Lancs., and from the bankers, 
solicitors, and auditors. : 


Stock Exchange Notices.—The Stock Exchange Com- 


mittee have (1) appointed special settling days as under:—Wednes- . 


day, December 6th—Metropolitan Electric Supply Company, Limited ‘ 
—125,000 34 per cent. mortgage debenture stock. And (2) ordered 
‘the undermentioned eecurities to be quoted in the Official List:— 
County of London and Brush Provincial Electric Lighting Company, 
-Limited—£200,000 44 per cent. debenture stock in lieu of the provi- 
sional certificates now quoted; Metropolitan Electric Supply Company, 
Limited—£125,000 34 per cent. mortgage debenture stock. 


Electrical Undertakings, Limited.—Another meeting 
of this company.was held on Tuesday at Winchester House, H.C , and 
our representative was sgain refused admission, as the proceedings 
were stated to be private. 


Meeting.—A meeting of the Cape Electric Tramways 
—-? was held yesterday afternoon. A report will appear next 


RECEIPTS. 


The Blackpool and Fleetwood Tramroad receipts for the 
~ week ending November 25th, 1899, were £159 19s. 7d.; November 26th, 1698, 
£139 14s, 74.; aggregate for half-year to date, £19,575 17s, 0d. 


Tbe Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending 24th, 1899, mrore £2,650 5s, 94.3; corresponding 


period, 1898, £2,454 17s, 6d.; increase, £195 8s, 


‘The City and South London Railway Company.—The receipts for the week 
ending November 26th, 1699, were £1,035; November 27th, 1898, £1,114; 
decrease £79. Total receipts for half-year, 1899, £21,488; total receipts 
corresponding period, 1898, £21,518; decrease, £80. Miles open, 8}. 

{The Dover Corporation Tramways.—The receipts for the week 

November 25th, 1899, were £158 4s, 0d.; November 26th, 

#133 Ids, 14.; increase, £24 9s. 11d. ‘Total receipts to date, 1899, 
£9,308 83, 11d.; nding period, 1898, £7,786 7s. 10d.; i £1,521 

. 16s..1d. Miles of track open, 1899, 8; 1898, 8, Oar miles run, 4,791; 
1898, 4,871. Number of cars, 1899, 11; 1898, 11, 


The Dublin United Tramways Company.—The recei for the week ending 
Friday, November 2ith, 1898, were as follows:—D. U. T. Oo., horse oars, 
£169 19s, 2d.; ditto, electric cars, £2,726 14s, 84.; D, 8. D. Co., electric cars, 
£674 93, 2d-; total, £8,571 3s, 01.; corresponding week last year—D. U.T. 
Oo,, horse oars, £2,042 58, 11d.; ditto, electric oars,£422 1s, 10d.; D.8. D. Oo, 
electric cars, £572 .28. 2d.; total, £8,036 93, 11d.; increase, £534 138, 14. 

te to date, £89,241 18s. 10d.; te to date last year, £85,249 

increase — 12s, 24, orked mileage open is 39 

j m 6 A y horses, as against miles electrically, 
and 26 by for the corresponding period last year. 


The Halifax Capea Tramways. — The meoaiaée for the week ending 
November 26th, 1899, were £575; November . -_ £209; Increase, 
£366. Number of cars, 1899, 28; 1898, 10. Total receipts to date, from 
April Ist, ‘1899, £20,620; 1898, from June 29th, 1898, £5,881. Miles of track 
open, 12; 1898, 34. 

The savenpoal Overhead Railway Company.—The receipts for the week ending 
November 26th, 1899, amounted to £1,477; corresponding week last year, 
£1,817 ; increase, £160 Total receipts for half-year ending November 26th, 
1899, £85,788 ; corresponding period last year, £84,355 ; increase, £1,383. 

‘The South Staffordshire ——- Company.—The receipts for week ending 
November 24th, 1899, were £529 5s. {74.; November 25th, 1898, £559 18s, 14,; 
aggregate receipts for 47 weeks £81,279 2s, 4d.; 1898, £29,789 2s, 1d. 


STOCKS AND SHARES. 


‘Tux Stock Exchange has been in one of its pessimistic moods for the 


past week, and prices in every department have suffered more or less, 
‘The principal cause of the trouble has been, and still is, the strin- 
gency existing in the money market. As we have remarked in an 
earlier issue, investors will not buy securities which only return them 
4 per cent. or thereabouts, at a time when money can be lent upon 
excellent security to the Stcck Exchange at 6 or even 7 per cent, 
This week hasseen a slight decline in prices of the Electrical Supply 
section; Westminsters and St. James’s are the principal losers, 
but Metropolitans have also weakened. The late action of the com- 
pany at Willesden is the subjccs of g good deal of market comment, 
but the irritation is not likely to impress itself on anybody’s mind, 
The old shares and the new are now the same price, and both can 
be bought at about 15. Charing Cross new are 10 middle. 

Some attention is being directed to the marvellous progress which 
Garmapy is making with regard to electrical work, and suggestions 
are in the air as to the advisability of one of the principal British 
Companies opening a branch in the Fatherland, but no step has yet 


-been made in this direction. 


The telegraph market is quiet. Easterns are scarcely moving, nor did 


the price change at the announcement of the company’s having success- 


fully completed and opened a section of its third cable to South Africa 


on Monday last. Communication with the Cape and Natal has again 
been delayed owing to the now familiar “ breakdown on the line,” 


and the two incidents neutralised each other so far as the Stock 


‘Exchange is concerned. Anglo-American varieties present very little 


alteration, bat Submarine Cables Trust stock is down 2 per cent. 
This, of course, is due to the new issue which is to be made, parti- 


Culars of which we gave a week ago. Brazilian Submarines are con- 


sidered a good investment in the market. The price is now 154, at 
which a purchaser gets 4 per cent. and a trifle more, upon his money, 
‘assuming that the usual 7 per cent. dividend is maintained. We 


‘must say, however, that the outlook for Brazil herself during the next 


few years is not particularly encouraging, and the prosperity of the 
Brazilian Submarine is naturally largely dependent upon the state of 


affairs in “ the land where the nuts come from.” 


Prices of electrical railway stocks are in no way affected by the 
columns of Parliamentary Bills relating to this branch of traction 
which are to be presented next session. Among the notices are 


‘several applications for an extension of time for building, as in the 


case.of the Brompton and Piccadilly, the Charing Oross and Euston, 
and the Baker Street and Waterloo lines. This will no doubt occasion 
some little disappointment to those financially interested in the 
various schemes, but that an extension would be inevitable has been 


patent now for some considerable time. There are several ambitious 


projects for electric railways in different parts of the kingdom, and it 
seems probable that the idea will be hugely developed in the new 


‘century. One of the lines talked about is that which, it is said, Mr. 


Carnegie and a syndicate are going to build from Oroydon to Brighton. 

These are, of course, early days to express avy kind of opinion as tothe 

likelihood of such a line being successful, but the idea is not a new 

one, by any means. London and Brighton stock has been weak 

upon fears that the contemplated electric railway will be a severe 

—* but such anticipations are more premature than in- 
igent, 

Butish Electric Traction do not move, but the market is nots 
very good one. The old Preference have shed another } for the 
reatons connected with the new issue to which we referred last week. 

Henley’s have recovered their former position in the Official List, 
both Ordinary and Preference reappearing. The former are 13}, 


while the Preference hover around about 54. 


National Telephone issues are harder, and already dividend fore- 
caste are being whispered. The ordinary shares are } better, and the 
Preference have also been bought. Business in them, however, 

very quiet. 

From New York comes intelligence of a gigantic Trust that has 
been formed of the United States electrical fanmakers. The new 
combine, it is said, will start with a share capital of five millions 
sterling. We should have thought that after her recant experiences 
in this direction, America would have eschewed “Trusts” for some 


considerable time. 
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sia SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Business done 
of tr: Present NAME. or Dividends for Quetation 
Iesue. Share. the last three years. Nov, 22nd. ov. 29th, 
ending 1899. 
be 1208, | | 1008 | Bighest,| Lowest 
African Direct 4 Debs, oo eee 100 eee eee eee 1 04 eee 
Amazon % 10 eee 3 4 3 4 eee eee 
Do. do. 65 % Debs., Nos. 1 to 1, "250 Red 100 eee eee eee 85 — 90 85 — 90 one eee 
Anglo-American T eee eee” Stock/£2 8 98 66 69 68 69 eee eee 
Do. do. 6 Pref. see [Stock/£25 6 6 —118 117 —118 117% | 1162 
Do. do. Pret (SHOCK) | (188. 184 | 18 184 | 178 
Brazilian Submarine Telegra: we | 101 7 TBI | | 156 — 153 15 | 153 
Do. do. 5 Debs. 2nd series, 1906 eee 100 eee eee eee 107 —lll 107 —Ill1l1 eee eee 
Chili Telephone, Nos. 1 to 44,000 eee eee oe eee 5 4 4 oo 2 = 8 2 —_ 3 oe eee 
Commercial Cable 8 8 8 %|198 —202 —202 
Do. do. Bterling 600 year 4 % Deb. Stock Red. Stock] ... —105 —105 1044 |... 
ning, Consolidated Telephone truction and Manufacturing | 10/- | 2 14 1 2 t 2 fe ate 
fo th Cuba eee eee eee eee 10 8 7 8 9 10 a 10 eee 
Awd Do. 10% Pref. ... | 110 & & 10 19 — 20 xd} 19 — 20 
or less. Direct eee eee eee 6 4 4 eee a 5 4 5 eee 
atrin- Do. do. 10 Cum. Pref. ese 10 9— 10 9 — 10 ane 
lin an Do. do. Debs. oor eee eee 50 eee eee eee 108 —107% 103 —107% wee eee 
them Direct United States Cable... ve | 2018 | 88% | 88% | 12 — 125 | 123 12 
4,000,000 Bestern Te Istock! 64% | 7% | % (168 —163 [156 —161 | 162 | 158 
r cent, 1,795,000 | | | 99—102 | 99—102 | 1005] 99} 
supply 89, August, 1899... | 100 | 5 CAR 
losers 1,482, 2681 Mort, Deb. tock Red. |s 4 4 [117 —122 —122 
,000 Rastern Extension, China Telegraph 10 |7 7 7% | 154—16 | 164— 16 16 | 1533 
ment, 16,200,{ 5% (ia. Ded, 1000, ved, 10 |5%|5%] .. |99—103 | .. | .. 
mind, 64, Do. do. Bearer, 1,050—8,975, 4,827 10|5%/5 —108 |100 —108 
th can 820, Do. a Deb. Stock eee Stock 4 eee 118 —123 118 —123 eee 
an th African 5% Mort. Deb., 
ti 46,5001 Do. do. do, to bearer, 2,844 to 5, 100 | 5 ee .. {100 —108 |100 —103 = eae 
00,0002 Do, 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 vee (LOL —104 [101 —104 ie 
AB oe eee vee coe 10 1l 
180,042 6% Pref. eae oe 10 | 6 154— 16 16 1543 
or did 150,000 Greet Northern Telegraph, 10 |10 10 we | 31 — 83 81 — 33 
89, 500 Halifax and Bermuda Cable, 4 Ist Mort. Debs., 100 eee eee 100 —108 100 eee 
\frica 17,000 E Telegraph 25 % % 48— 62 | 48—52 | 483] 43 
’ uropean ee poe 
100,0007) London Platino-Brasilian 6 Debs. eee eee 100 6 6 eee 1¢6 —109 eee 
line,” 71,000 Limited, , Nos. 1 to 71,000... 
little 15,000 Do. 6 on let Pref. eee eee eee 10 6 6 6 14 7) 15 
cent. 15,000 Do. 6 Cum. 2nd Pref.: ... 14 — 15 
parti- ,000 Be 8rd Pref., 1 to 250,000 | 5 5 
con- 1,829,471 De b. Stock Stock| 84% | 83% | 84% |100 —102 
5h, at ,504 | Oriental leo., 1 to 171,604, fally paid 1/6 5 5 
We 11,889 Renter’s eee eee eee eee eee see eee 8 5 6 eee 7 8 
8,881 | Submarine Cables Trust [180 —135 
next 58,000 United River eee eee cee 5 5 % 6 % 5} 
the 151,788) Do. 6% Debs. eee eee eee Stock eee eee 106 —108 
te of 0001 West African Telegraph, % De le eee 100 6 % 99 —102 
80,008 | West Ooast of 1—80,000 and | 58,001 008 
the 150,000 Do. do. 4% Debs., 1—1,500 gua. Bras. Sub. Tel. | 1 eee eee wwe {102 —105 
889,521 | Western and Brasilian Tel 4% Stock Red. ... |Stock} ... | .. | —107 
ction 88,821 | West India and Panama Tel 10/1 2 w | l— 
} are 84,568 Do, do, 6 8% Oum. lst Pref. eee 10 6 6. eee 103— 1 
4 the 4,669 Do. do. Cum. 2nd Pref. eee 10 6 6 eee 9 = 10 
ston, 80,0007 Do, do. ‘Debs one 1 to 1,800 | 100 | 5 [106 —108 
sion 158,1001) Western Union of 6 Bter | 100/6 6 vee =| 98 —108 
the 
been a ELECTRICITY SUPPLY COMPANIES. 
pious 19,661 | Brompton & Kensington Bleo. Lt. Sup., Ord., 101 to 19,761 | 6| |4%|6 
id it ,000 do. Oum. Pret... | 5 | 7 7 
new 80,000 | Charing Oross and Strand Hlectricity 5/6 
Mr. 20,000 do. do. do. Nos 39,001-——50,000 5 eee oes eee one 
ton. 20,000 le do. do. do. % Cum. Pref. 5 eee 6} 
»the 84,000 *Ohelsea Electricity Supply, Ord., eee eee eee eee 5 5 6 6 % 8 — 9 
new 100,000 do. do, Deb. Stock Red.... |Stock| 44 ad we —118 
60, City of Electric Lighting, 10 6 11g— 124 
— 40,000 Cum. Pref., 1 to #0 10/6 6 6 18 — 14 
400,000 5% Deb. Stock, at £116 yal paid 5&1 {125 —180 
40,000 of & Brush Prov. 10| n nil | 114 
ot 8 20,000 do. do. 40 000 
‘the 200,000 44% Deb. Stock, Prov. (all paid) Ra. {111 —114 
eek, 26,100 Edmundsons Elec. Corp. leg Ord. eee 5 eee 5 % 7 % 5 aud sf 
ist, 110,000 | London Electric Supply Limited, we | 
133 48,050 6% Pref. | | |6%| 6— 
100,000 do. 4% Ist Mt. Db. Stock Rd. |Stock! ... —106 
6,452 | N Hill | 10144 | 6% | 6% | 16h 
= 81,980 | St. and Pall ua Electric Light, ° 5 (108% [144% 16 — 17 
ew 20,000 do. 7 % Pref., 20,081 to 40,080 5/7 7 9— 9% 
65,000 | South Electricity Supply, Ord., £4 paid ... one 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 619% 112% 112 154 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


or Dividends tor Closing 
Ww 
the Inst three years, | ov. 29th. 
1897. | 1898, Highest. | Lowest, 
60,000 | Aluminium shares, Nos. 1—60,000 .., 1/10 10 ... 8} 23— 3} 3 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. ... | 95 —100 95 —100 
30,000 Do. do. Cum. Pref. 80,001—60,000 | 10| ... | .. | 182 | 18 — 184 | 138 
200,000 Do. do. Perpetual Debenture Stock ... |Stock! ... —129 —129 
40,000 Insulated Nos. 1 to 40,000 __... 5 126 | 114— 124 
27,500 do. 6 %,Cum. Pref. Nos. 1 to 27,500 ... 63 63 
90,000 Elecl. Enging., Ord., 1 to 90,000 __... ue 8! nil 5 1j— 23 lj— 23 lj 
90,000 Do. do. Non-cum. 6 & Pref., 1 to 90,000 2| 4%|.6 6 = 23— 24 23, 
125,000! Do. do. 44 % Perp. Deb. Stock vee [Stock] | | [110 —115 |L10 
50,000 Do. do. 2nd Deb. Stock Red. ... |Stock) ... |L04 —107 Ks 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 10 | 124%) 15 %] 138 — 14 13 — 14 ; 
20,000 Do. do. 5% Cum. Pref. 6 513 
90,000 Do. do. 44 % lst Mort. Deb. Stock Red. |Stock| | | ... —116 —116 ... 
85,250 | Central Ord. Shares | | 103— 103 103 | 108 
088 Do. do. Pref. half-shares ane 43— 5} 5} 5 
7 447 Do. do. Def. do. eee eee eee 5 eee see eee 52 52 5% 
630,0001| City and South London Railway _... Stock| 1,3,%| 18%] 28%] 63 — 66 63 — 66 63 
87,000 | Do. do. Ord. shares, Nos. 22,601 to 60,C00 4h)... 44 
5% 1st Mort. to 
100,000 £100, and 901 to 11,000 of £50 Red. eee eee eee eee 100 103 100 1038 eee 
99,261 El. Lgt., “A” shares, £8 pd.1t0 99,261 5 6 6 2— 2— 
17,189 Do. do, Shares, 01—017,189 5 6 6 84— 44 44 
344,028 Do. do. 4 % Deb. Stock Red. ...| 100] ... “<é ww. | 95 — 97 95 — 97 “ ae 
112,100 | Electric 1 to 112,100 ... eee 2) 5 6 6 2— 24 2— 235] 
25,000 Do. do. Cum. Pref., 1 to 25,000 2| 7 7 8— 8 23— 84 
140,300 Do. do. lst Mort. Deb. Stock eee Stock eee eee eee 104 —107 104 —107 =e 
9,6001| Greenwood & Batley, 7 % Pref., 1 to 9,600 — 18 1l — 18 
80,000 | Henley’s (W. Works, Ord. ae AS 5 | 10 12 14 18 — 14 
000 do. 44% Pref. ... 7 7 7 
50,000 do. do. 4 Mort. Deb. Stock... 4% 44 {111 —114 {111 —114 
50,000 Indie Rubber, and h Works 10 10 %| 21 — 22 21 — 22 
»500 iverpool Over wey, avs eas 0 
10,000 do. Pref., #10 paid | :10| 5 5 %| 188 | 19g | ... 
850 Telegraph Construction and Maintenance . «| 12] 16 15 15 87 — 41 87 — 41 ise 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. {909 iss aus —106 108 —106 
13,400 Telegraph Ord. Nos. 6, 601 to 20,000... és — 9— 10 
13,400 Do. do. 6%Om. Prf. Nos. 6,601 ‘to 20,000 B+ |) in 6 6 
540,0001 Waterloo and City Railway, Ord. Stock... soa, 8 %|101 —104 —104 
+ Quotations on Liverpool Stock E all shares are fully paid. 


= t Unless otherwise stated 
Dividends sarod $end or @ year consisting of the latter part of one year and the first part of the next, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Kensington and Knightsbridge Electric Ligh 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. 
Brompton and Kensington, 44% Debentures of £100, 105—108. 


National Electric Free Wiring, 10s. 


paid, 5s.—7s. 


Oldham, and Electric, Ord., 19—19}. 


do. Pref., 


Smithfield ‘Market Electric, 1—8, 


* From Birmingham Share List. 


£5 (fully 


Kidderminster and District Pref., 6—6} xi. 


*T. Parker, £10 (fully paid), 18? 


_Bank rate of discount 5 per cent. (October 5th, 1899). 


ting, Shares 
paid) 12—13; Ist Preference 6%, £5 
Debentures, 104—107. Dividend, 1898, 


MARKET QUOTATIONS, Wednesday, November 29th. 


CHEMICALS, &o. This week. | Last week, |orease or METALS, &c. (continued), This week. | Last week.|Inc. or Deo, 
Ebonite Rod oe ee per Ib. ee 
Sulphuric ee ee ee 40) 40) ee ee ee ee 285 285 . 
a Ammonia, Muriate (orystal) per ton} £30 German Bilver Wire ‘per ib 8 
ee per ton oe ee oe 
@Blesching powder perton| £6 10 £61 h India-rubber, Para fine”. per Ib. |4/64 t0 4/74 | 4/5 1047 | ine. 
Bisalpb ot Oarbon es es perton £15 £15 Charcoal Shee perton £18 £18 
ee ee perton £16 10 £16 10 Pig (Cleveland warrants) per ton (69/14 69/10d. 84d. dec. 
ce OF gal. os per ton m £ From £11 eo 
ee gal, 5, Sorap,heavy .. per ton | 50/- to 55/-| 50/- to 55/- ee 
Sulphate.. oo ee per ton £25 10 £25 10 Wire vanised No.8.. per ton £14 5 £14 5 
Nitrate .. eo e+ perton £25 £25 g Lead, Eng) oe perton| £17 126 £17 126 
Methylated Spirit fer gal. 2/9 “9/9 Merc per bottie £9 10 £9 10 
Bolvent (90 °, at Mica (in (in original cases), small per AT} 
ee medium per i 
per ton es or 6, pi: r oe 
Bisulpbate .. perton| £85 £35 per ib. | “i/ito le | 1/4 
a Bhellac Perowt.;  68/- 68)- ra & chest oor Ib, | from 1/23 | From 1, 
a Bulphate of Magnesia ew: Der ton £410 £410 Platinuin {per os, £8 11 £81 
Sulphur, Sublimed Flowers .. per ton £6 £6 Silicium Bronze Wire .. .. to 1/1 to 1/1 ae 
wered per ton £5 10 £5 10 Steel, Magnes, acc’d’g to desc'p’n p. ton | from £16 £40 
Lum mp per ton £5 £5 Steel, bars £53 £58 
Soda, Caustic white 70 °/,) ee ee Tin, block ee oe ee £3 dec. 
ee ee ee ee 0) oe ee ee ad 
METALS, &o p White Anti- friction Metals— 
“White Ant” brand per ton | £40 to £70 | £10\to £70 
p Babbltt's metal ingote £90t0 £160 | £90 to £160]. Hemp, 
Wire, basis per Ib, 84d. 83d. k Zino, Sheet (Vielle Montagne bad) pet pat £26 
supplied b Quotations su; Quotations sup; 
sexs. Boo Boor Co, f The Rubber, and k orris Ishby, Limited. 
The Br British Aluminium Company, Ltd, Led. m Messrs. W. T. Glover ‘& Co., Ltd, 
‘ Mosse. Same Bb Messrs. P. Ormiston & Sons. 
Messrs. F, Wiggins & Sons Til, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


PRESIDENTIAL ADDRESS 
By Pror. Strvanvg P. Toompson, D.8c., F.R.S8., President. 
(Delivered Thursday, November 16th.) 
(Concluded from page 833.) 
PasstnG from the generation of current to its utilisation for electric 


traction, the most notable evolution now in p is that of the 
application of electric power to heavy railways. application to 
street railroads—in other words to mere tramwa: as been an 


ya— 
accomplished fact for ten years on the other side of the Atlantic, 


‘where there are now thousands of miles of electric tramways, mostly 


operated from overhead lines from which the current is taken by a 
contact trolley wheel. If in this — the development of electric 
tramways has been slower, we have at least the advantage that our 
cities are not disfigured by networks of overhead trolley lines. No 
such objections hold good for rural districts, and slowly but surely 
both the industrial and agricultural districts of England are being 
farnished with electric intercommunication with its many attendant 
advantages. It may come as a surprise to many who think England 
behindhand in this when they learn that while the total 
subscribed capital invested in this country in 1899 for public electric 
supply is about £17,800,000, no less than £20,800,000 is already in- 
vested in electric traction. Of the effect of the introduction of 
electric traction as a social and economic factor I have elsa- 
where. There can ba no question of the immense benefit, 
particularly to the artisan population, afforded by this means. But 
the electrical engineer is now engaged on the still greater problem of 
operating heavy railways, and the development in this branch is being 
watched with keen interest. The two deep level railways in London, 
the City and South London Railway and the Waterloo and City 
Railway, both of which have amply justified their promoters, 
are shortly to be supplemented by the Central London Electric 
Ruiilway,an undertaking of much greater magnitude, while several 
other similar schemes are either under construction or autho- 
rised. In the City and South London Railway the rolling stock is 
desigaed for separate electric locomotives, each drawing three par- 
senger cars. The gauge is 4 feet 84 inches. Oa the Waterloo and 
City line the trains consist each of four cars, of which the two end 
ones are fitted with motors, four motors on each terminal car, so that 
the train can ba driven by either set of four motors. Each train can 
carry 204 passengers. The gauge is 4 feet 84 inches, but owing to 
the siza of the tuanel, ordinary railway rolling stock could not be 
used. In the Central London lice the gauge is also 4 feet 84 inches. 
The locomotives, each with four gearless motors, weigh 35 tons each. 
Each will draw a train of seven cars, with a seating capacity of 336 

rsons per train. The total length, including sidings and cross-over 

nes, exceeds 8 miles of double track. 

In all three of these railways the current is taken from a third 
rail on the surface, and the return circuit is through the gee | 
rails, which, for this purpose, are bonded with copper bonds. 
these lines ate operated by continuous currents at 400 to 500 volts. 
In the case of the Central Lond&n line, part of the feeding is effected 
through rotatory converters which receive three-phase currents from 
step-down transformers. 8 

In sharp contrast to these three London undertakings is the Burg- 
dorf-Thuno railway in Switz:rland, which was opsned in July last. 
It is in every sense of the word a full-gauge railway. Not only is its 
rolling stock full gauge (the fall gauge of Switz:rland is 4 feet 
84 inches), but the railway admits of use by ordinary steam loco- 
motives, drawing ordinary trains, The electric rolling stock is of 
two kinds—automobile cars carrying 66 each, for use 
singly or in pairs, and locomotives of 300 u.P. each, for — 

ns of ordinary carriages or goods wagons. This railway is wor 

by alternating currents supplied in three phases, at 750 volts, the 
feeding bing effected through stationary transformers at 16,000 
volts. The currents are taken from two overhead conducting wires, 
the rails serving as the third conductor. Thelength of line thus elec- 
trically equipped is 40 kilometres, or 26 miles. The arrangements 
were designed, and the electrical equipment constructed, by Messrs. 
Brown, Boveri & Oo., of Baden, who were the first to apply three- 
phase currents to traction. In the Lugano tramways as a commenca- 
ment, then in the steep mountain light railways of Engelberg, of 
the Gornergrat, and lastly of the Jungfrau, they gained experience 
in this method, which now stands meng ag demonstrated in its 
adaptability to the service of heavy lines. In the United States 
heavy railways bave been, to a very limited extent, operated b 
electric locomotives. Some built for the Baltimore and Ohio Rail- 
road, weighing about 90 tons, are employed to draw ordi trains 
over a short line around part of the city of Baltimore. They work 
with continuous currents from overhead trolley lines. 

There can be littls doubt, however, that to Switzerland rather than 
to America we must look when desiring guidance as to the future 
development of this problem. All necessary data now exist for the 
exact working out of the necessary equipment of any om line, 
actual or projected. No experiments are needed to enable the con- 
stractor to proc2ed, so soon as it shall have bsen determined which 
kind of current is to be used. Already it has b3en found in the 
designing of the Central London line that -continuous current 
methods, however suitable for light and short railways, and for tram- 
ways where frequent stoppages occur, fail when the current has to be 
supplied from a distance of several miles, alternating currents being 
brought in because of their greater economy in transmission. The 
extraordinary thi 
whole of the rest_of the. equipment was not 


is, that this having boen so. far grasped, the 
designed to match with 


three-phase motors, instead of introducing the complication of 
rotatory converters to work continuous current motors. Time alcne 
can show how the mixed adopted will work in practice. To 
me the choice of the mixed system appears of doubtful wisdom. 
Perhaps the distinguished engineers who are understood to be spending 
£30,000 on experiments for the Metropolitan Railway to enable them 
to recommend the best system for our inner circle underground line 
will shortly be able to report whether a simple three-phase system 
throughout is, or is not, more economical either a continuous 
current system throughout or than a mixed system with converters. If 
they do not settle this question, which is to-day the one important 
question in electric railway work not yet settled, we must regard the 
expenditure as pure waste. . 

Returning to the question of electric tramways, the problem of the 
hour is the equipment of busy city thoroughfares, where, for obvious 
reasons, overhead wires are inadmissible. To all the three possible 
methods that dispense with overhead construction, viz, by accumu- 
lators carried on the car, by use of slot conduits in the road, and by 
use of surface contacts, objections are not wanting. Accumulators 
are found too heavy and too short-lived to be satisfactory. Conduit 
constructions are objected to as too costly, and as in‘erfering too 
much with the roadway, while to surface contacts there is brought 
the terrible indictment—worse than any against the conduit—that 
nobody has had experience of them. You are aware that in this 
question of surface contact systems of tramways I am an interested 
party, and cannot ba expected, even in a presidential address, to 
couakt dispassicnately. Yst you have never expected your president 
to banish from his inaugural address the topic; to which he has 
devoted his thoughts, his energies, his time, or his resources. And 
with the examples before me of other presidents who have spoken of 
their own work, I take the liberty of speaking of mine. A paper deal- 
ing with some aspects of surface contact working was read by me as 
the Bristol meeting of the British Association, and ia January last 
you listened here to a paper on some other points by Mr. Miles 
Walker, my former assistant, and partner in this matter. We 
have, indeed, worked out several different systems, of which the 
earlier only have yet been publicly described. We are at work on 
modified plans, the result of our experience gained on our short 
experimental line at Willesden; and before lonz we expect to 
demonstrate the advances we have in hand. Meantime we are not 
alone in the field. Sinca the time when the late Dr. Hopkinson pro- 

osed hie ori plan, many others, including Mr. Wynne, Mr. 

olroyd Smith, Mr. Esmond, and Messrs. Johnson and Lundell, have 
suggested various new methods. Three years ago Dr. Hopkinson 
wrote of one of these methods that he “ would not hesitate to approve 
its adoption in any town in which overhead conductors were 
inadmissible”; adding that he had “not the least doubt that it 
would work thoroughly, effectively, and safely.” A good deal has 
happened siace then, and much experience has ben gained. But 
there remains not only in London, but in many provincial cities, 
crowded thoroughfares wkere overhead construction is absolutely out 
of the question, and where a slot-conduit would ba almost equally 


- objectionable. It is some years since Mr. J. Love equipped slot- 


conduit lines in Washington and Chicago. It is now most 
significant that in three great capitsls—New York, Barlin, 
and Paris—the electric tramways ar; being largely extended 
without overhead wires. New York and Berlin are putting 
down osloteconduits; Nsw York, most expensively, as if 
the object were to put as much cast-iron as possible 
into the roads; and the conduit at every 15 feet is furnished 
with pairs of hand-holes, the covers of which interfere with the 
surface quite as much as any surface-contact system, to say nothing 
of the interference of the central slot or of trouble about drainage. 
In Paris, on the other hand, where a tentative surface-contact system 
has for about a couple of years been tried with moderate success, no 
fewer than 63 kilometres—about 48 miles—are now being equipped 
by Mr. Diatto on his surface-contact plan which has been in successful 

ration on a emall scale at Tours. Surely, then, if a method of 
surface contact can be shown which is at once simple, safe, and not 
too expensive, there is every reason to urge its adoption on engineers 
and municipal authorities. Thanks to the criticisms — some of 
them passed ia this place—with respect to possible difficulties likely 
to arise from the use of underground coils, from mercury switches, 
and from surface leakage arouad the contact studs, improvements 
have been worked out which largely, if not wholly, remove tha 
fears that have been expressed on these grounds, As contrasted 
with the conduit, a surface-contact system has the advantazes 
of much lower prime cost, of less interference with the roadway, and 
of not requiring any drainage arrangements. On long lines that run 
out into the country it can be operated with the same cars that carry 
trolley poles for use in the suburban part of the track. Those cities 
and towns which, like London, Birmingham, and Oambridge, have 
waited before erecting overhead lines, will have justified their waiting 
attitade when they can point to examples of the successful surfaca- 
contact roads at Monaco, at Tours, and, lastly, at Paris. 

Time forbids me to dwell further up n this topic; it precludes me 
likewise from entering upon a number of other topics of great interest, 
sach as the development of the single-phase motor; the establish- 
ment of electric time services by synchronised dials throughout 
buildings, blocks of offices, or whole municipalities; the use of pre- 
payment meters; ths recent developments of electro-metallurgy ; the 
revolation in chemical manufactures by the use of electric methods; 
the use of aluminium wires in place of copper wires as conductors; 
and last, but not least, seeing that Atlantic liners can now sigaal their 
presence when 50 miles from port, the progress of telegraphy without 
communicating wires. In all these many directions there may b3 
noted pronounced tendencies toward davelopmant along distinct 
lines of progress, and some of these topics will doubtless form the 
subjects of discussion at our meetings duriag the session now 

. I. ventare also to express the hope that-the question of 
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the distribution of electric energy on the large scale may be brought 
before our members for discussion. Nothing can be more helpful to 
the industry generally, just at present, than the free discussion of a 
topic which is likely again to engage the attention of Parliament, 
and which ought to be discussed from the standpoint, not of 
restricted parochial or municipal interests, but of its bearing on the 
— of national and public economics, and of the industry 
al 

In commemoration of the centenary of the discovery of the pile, 
by Alessandro Volta in 1799, the city of Oomo, his birthplace, has 
this year held high festival. Beyond contest this discovery of a 
means of generating chemically a steady electric current constitutes 
the starting point of the entire modern development of the science 
of electricity. Though that modern development turns upon the 
subsequent discoveries and inventions of others—the discovery of 
the magnetic properties of the current by Oarsted, the invention of 
the soft iron electro-magnet by Sturgeon, the discovery by Faraday 
of the fundamental principles underlying the dynamo and the trans- 
former, together with many others of lesser moment—it still remains 
true that to the genius of Volta we owe the initial impulee. 
His memorable letter of Jane, 1890, to Sir Jossph Banks, firat 
describing the pile, marks the opening of a new epoch in the history 
of civilisation. Without that discovery we now possess, neither 
telegraph nor telephone, neither electric light nor electric power, 
electrotyping and electroplating, would not exist. Commerce, diplo- 
macy, warfare, and journalism would have remained in a totally 
different stage of development from that in which they are to-day. 
In brief, we should—with the modifying circumstances of the steam 
engine existing for power, and the gas jet for light—be still living in 
the stage of civilisation of the 18th century. 

The Volta cantenary was commemorated at Como by the erection 
of an exhibition and the holding of a series of celebrations. Un- 


fortunately the exhibition was destroyed on July 9th by a calamitous 


fire, in which not only a fine collection of modern electrical 
machinery was destroyed, but a number of Volta’s original manu- 
scripts, and a considerable part of his historical apparatus perished. 
Happily the original pile and numerous other relics were saved, 
and are now enshrined in the Civic Museum of Como. Nothing 
daunted, the citizens of Como reconstructed their exhibition, which 
was re-opened in 42 days. Amongst the Como celebrations were 
held two congresses; one a congress of telegraphists, in June; the 
other a congress of electricians, in September. No invitation to send 
delegates to the former was received by this Institution, and neither 
it nor the British Post Office was officially represented. Four English 
telegraphists, none of them members of this Institution, were 
reported as having been present. This congress, having been con- 
vened by the Italian Minister of Posts and Telogenphs, and being 
attended by official delegates of various European Administrations, 
many of them telegraph engineers of the higbest distinction in their 
various countries, it is extraordinary, to say the least, that the 
English Postmaster-General was not represented on the occation. 
The c-ngress of electricians was organised by the co-operation of the 
Physical Society of Italy, of which Prof. Réiti, of Florence, is presi- 
dent, and of the Italian Association of Electrical En«ineers, which 


has branches in Milan, Tarin, Genoa, Rome, Naples, and Palermo, 


and of which Prof. the Hon. Giuseppe Colombo is president. 

At this congress, at which distinguished electricians from France, 
Germany, Holland, Switzsrland, and Finland were present, this 
Institution was represented by Prof. Ayrton, Past President, and by 
myself. The Italian physicists and electrical engineers attended in 
great force. The proceedings of the congress were carried on with 
great vivacity; and many matters cf the highest scientific and 
technical importance were discussed in its various sessions. After 
the sittings were concluded, two days were devoted to visits to the 
large generating stations at Paderno and at Vizsola; the former 
own power from the river Adda (whith flows out of the Lago di 
Como), and supplying electric current’ for transmission at high 
voltage to the city of Milan; the latter, not yet quite completed, 
taking water from the river Ticino, which drains the Lago Maggiore, 
and distributing its currents to the industrial towns of Gallarate, 
Legnano, and Somma Lombardo, within a radius of some 25 miles, 
Alike from the point of view of electrical and hydraulic engineers 
these stations are of the highest interest, ptesenting as they do 
special features different from those of almost all other kindred 
oe Oar Italian brethren may well be proud of the enginzers 
who have found the solutions for these special problems of con- 
struction, and carried those solutions to practical success. 

‘This year is also marked by the establishment, with a Government 
grant, of the National Physical Laboratory for the standardising and 
certification of scientific instruments, and for physical research on 
well-defined lines. Though thus commenced on a modest scale, the 
circumstance marke an event of national importance. 

I cannot forbear to direct your attention to another matter of 
public interest, and one which exercises an influence on all attempts 
at developing new enterprises. It is only too notorious that the 
whole question of financial development of new inventions is in this 
country in a most unsatisfactory state. The promotion of joint-stock 
companies under the Limited Liability Acts has become a public 
scandal. In the eighties a heavy blow was given to the real progress 
of electric lighting by the reckless promotion of bubble companies 
with inflated capital, causing the loss of millions of money upon 
foolish and worthl:ss schemes. In the year 1882 no less a total 
than £23,000,C0) of nominal capital was registered in electrical 
company schemes alone. In the nineties a similar reckless 
speculation has bsen witnessed over bicycles and automo- 
biles. Happily electric traction has largely escaped this curse; 
and it will be an evil day for any of the newer develop- 
ments of electrical engineering if a like craze should overtake them. 
There is something amiss in our economic when such 


scandals can recur. Nothing is more familiar to those who have to 


-our members informed of the progress of 


deal with new inventions, or to those who, as consulting neers, 
have to advise and report upon them than the ever-recurring difficulty 
of getting them financed on a sound basis. Suppose that there is an 
invention of a thoroughly sound character, properly protected by 
patents, but requiring time and money to establish itself commer- 
cially, Suppose that there is required a capital of from £10,000 to 
£25,000 to put it upon s commercial basis. In the present states of 
public finance in this country the inventor fiads himself in this difti- 
culty—he must either raise the necessary capital privately by personal 
effort amongst his own friends, or he must put it into the hands of a 
promoter, who will want to bring it out with a capital of at least 
£100,000. In other words, it is almost impossible to find a middl: 
course between a purely private affair and an over-capitalised swindle. 
We have, unfortunately, in this country no organisation corresponding 
to the Industrial Banks of Germany, to the enlightened management 
of which the financing of sound schemes on a moderate ecale can be 
entrusted. Much more might be said on this topic. It is one which 
affects not our industry alone, but it affects ours perhaps more than 
ang other industry, because the glamour which is attached in the 
public mind to everything and anything electrical is made use of by 
the unscrupulous financier to the detriment of honest promotion. 

I have already alluded to the sums of money which have been 


"invested in this country in the supply of electricity for lighting and 


power, and in electric traction. According to Mr. Garcke’s invaluable 
“ Manual of Electrical Uadertakiogs,” from which I derive my 
figures, the aggregate subscribed capital in shares and debsntures at 
the present date stands as follows :— ; 


Telegraphs eee eee eee eee oo £34,284,957 
Telephones ... cas 7,729,626 
Electric supply (companies) __... 9,265,793 
Electric traction ... 20,808,959 
Electric manufacturing ... see 16,799,152 
Electro-chemical and miscellaneous concerns ... 8,558,065 


This hundred millions of subscribed capital is mach less, it is true, 


_than that represented by the total capital invested in railways or ia 


many other domains of British iadustry. But it is this electrical 


_industry and the scientific and professional elements associated with 


it which our Institution represents to-day. Oompeting as we have 
to do not only in foreiga and colonial m: but even in our own 
home markets, with the manufacturers and engineers of other 
countries, it behoves us todo all we can to make our Institution of 
use to our members of all grades, and particalarly to our younger 
members. One great duty which we owe to them is to farnish them 
with the latest information as to the progress of electrical develop- 
ment, the development not only of industrial undertakings, of new 
machivery, of new materials, and of new inventions, but also of pure 
science, upon which all technical developments are in truth based. 
From the very first year of our existence—1872—we have always 
issued, in our Jowrnal of Proceedings, abstracts and extracts of 
scientific and technical papers published at home or abroad. Two 
rs ago we joined with our colleagues of the Physical Society in 
ging out in the monthly numbers of Science Abstracts a far more 
complete digest of electrical progfess than we were previously in a 
position to produce. To carry on this publication both we and the 
Physical Society have had to devote considerable sums, and, indeed, 
one of the reasons why we hada year ago to raise the fees paid by our 
students was avowedly to meet the financial burden which we had 
thus assumed for the purpose of disseminating knowledge. I venture 
to think that every penny thus spent has been a most wise outlay, 
and one of which we are already beginning to reap the fraits. Oar 
members all over the country and in distant lands are thus kept 
informed month by month of the progress of the science, and they 
increasingly appreciate their connection with the Institution. I know 
of no means better calculated to keep our younger men abreast of 
the times than by putting intothe hands of everyone of them this 
admirable compilation. ; 
Bat the needs of our Institution do not end with the effort to keep 
science. We have other 
demands upon our farids of a very pressing churacter. The Benevo- 


_ lent Fand, established a few years ago upon an independent basis, 


has, though small, been available for helping necessitous members. 
In this connection every member of the I[nstitation will rejoice to 
learn of a great and generous offer which has just been made to us. 
Oae of our honorary members, Mr. Henry Wilde—a name memorable 
as that of the pioneer in the sixties of the early forms of dynamo 
machine, both continuous and alternating, aud of their application 
to lighting, to deposition of copper, and to the transmission of power 
—has offered to the Institution, and the Council has accepted, a sum 
of £1,500 for the — of constituting a Benevolent Fund. I 
need only mention this to secure your cordial acknowledgment of 
the great generosity of Mr. Wilde, whom two years ago we elected 
an honorary member in recognition of his claims on the electrical 
community. 

From the very b:ginning we have been accorded by our generous 
hosts, the Institution of Civil Engineers, the privilege an@ advantage 
of holding our meetings in this hall. If some of us feel that with the 
rapid growth of our own body the time is coming when we ought to 
be taking active steps toward providing ourselves with a home of our 
own, it is not because we are not deeply grateful'for that privilege. 
Nay, rather the circumstance that our growth compels us to contem- 

this step is a perpetual reminder of the courteous generosity 
which has itself been no small factor in promoting our welfare and 
our increase. The founding of our Building Fand six years ago was 
due largely to the — and fostering care of our then treasurer 
and vice-president, Sir David Salomons, At his instigation we have 
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annually set aside such sumé as we could spare from our surplus 
income, and our nucleus of a B Fand stands this autumn at 
£5,000 so accumulated. The has for some months been 
quietly prosecuting inquiries for a suitable site; and it has recently 
decided to issue a circular drawing attention to the building fund, 
and suggesting to members of all grades the ex cy of sub- 
scribing for the next few years an annual contribution thereto. If 
by this means we can treble or quadruple our present fand, we shall 
be ready at leat to begin to-build whena suitable site shall have 
been found. And it is most earnestly to bs hoped that the generous 
example of Mr. Wilde will stimulate others of our wealthy members 
to rival his gift by valuable donations to the building fund. 

Finally, I would speak of the growth of the Institution iteelf. 
From a total membership of 110 in 1872, we have increased 
to a total of 3,254 at midsummer, 1899, 
and statistics show clearly that the rate 


coat of evaporsting 1,000 gallons of water with this fuel, as was done 
above for breeze, we have " 


P 
c= | x 4464 


= 681 = 6s, 934. 


which is in remarkable contrast to the 2s. 83d. found to be the cost 
of the breeza to do the same work. In these boilera evaporation is 
at the rate of about 3,800 lbs. of water per hour per boiler, equivalent 
to 190 u.P. at 20 lbs, of steam per horse-power per hour, or 11-7 per 


of increase is itself increasing. In the es- 


tablishment of the new class of associate 
member we think we have secured a new 


element of strength. With the growth of 


total membership has come a new move- 
ment for the grouping of our provincial 


members in local branches. The Oouncil 


has appointed a committee to organise 
these; and already preparations are on 


foot for consti‘uting two local centres in the 


South African members have already con- 


stitated themeelves informally into a local 


i 
60Q000 
North, and another in Ireland; while our — 
$00.000 
branch, holding meetings in Cape Town, ““” 

(400,000 


7, 
7 “4, 
Te 
4B 


which will shortly be officially recognised 
under our new articles of association. All eunmae 


thess are sigas of active progress. The novel 


departure made last summer, when the stein, 
council sanctioned the suggestion of an esqooe 


official visit to Switssrland, has already 


borne fruit in many ways. The Swies tour 


bed 


brought together many of those who, though 
active members of the profession, cannot 


(00000 100 "her 


often attend the ordinary meetings in 
London. I¢ not only enabled us to see what 
Swiss engineers are doing; it brought us into 


50 50 


| 


the most pleasant personal touch with ourable 
and courteous Swiss confréres,and it procured 
for us an invitation to pay a similar visit to 
Germany at a date in the near future. But, 
best of all; it has, I think, enabled some 
of us to realise more fully than we did before the value of our con- 
nection with our own Institution of Blectrical Engineers; it has 
taught us what the power and usefalness of our Institution may be ; 
and it has knit us together and inspired us to do what we can to pro- 
mote its prosperity and the prosperity of the great industry which ic 
represents, In this spirit, and with the note of progress sounding in 
our ears, let-us carry on the work of the session now opened. 


THE COST OF STEAM RAISING. 
By Horipay, A.M.1.0.E. 
(Paper read November 28rd, 1899.) 


(Concluded from page 835.) 
For the other six boilers’ various fuels have been used at different 
times at prices varying with the state of the fuel market; in 1895, 
however, most of the work was done with a South Wales coal, con- 
sisting of about 30 per cent. large, the rest fine, which was delivered 
at the boiler at the price of 14s. 6d. per ton; this fuel contained 
about 10 per cent. of incombustible, and under the existing conditions 


1899 . March Aprib May. June. 


evaporated about 9°5 lbs. of water per pound of fuel. Taking the . 


Taste IV.—Sranz Borers. Nos. 10, 11, 12, anp 13. 


Bates 9 HUST 42264 2 23550 
duly. August September October November December 


3. 


Tee Ze, 

We have, therefore, two ranges of boilers, one using a cheap. fuel 
and producing steam at a cost for fuel of 2s. 8id. per 1,000 gallons 
evaporated at a rate equivalent to 170 u.P. per boiler, and the other 
producing steam at a cost for fuel. of 63. 9fd. per 1,000 gallons 
evaporated at a rate equivalent to 190 u.P. per boiler. 

We have now to consider the other items already mentioned, 
which go to make up the full cost of steam raising. The most im- 
of these is working expenses, and in this labour is the 

viest. Under normal conditions seven boilers are under steam, 
viz., Nos. 1, 2 and 3 fired with breeze, and four of the other six fired 
with Welsh coal. As the boilers are worked continuously the firemen 
are divided into three shifts, of which the two day shifts work. three 
of three hours each between 6 o'clock a.m. and 10 p.m.,and the 

ight shift one spell of eight hours; thus for two hoursin the day 
both sets of the day men are in the house together, and in this time 
some of the necessary cleaning, &c., is done. There are generally 
three men shift, the two leading men taking three and four 
boilers each, and the third man assisting each of them as required. 
Taking the amount burned in 24 hours as 15 tons of brecz3 and 
18 tons of the Welsh coal, the total amount fired per day is 33 
tons by the nine men, or an average of 3°67 ton; per man per day, 
not ee when compared with the new Board of 
Trade rale for ships which allows one stoker for every 44 tons 


Boiler. Fuel Feed water, Working expenses. 
aot a Per | Cost of fuel. Fuel | 
Date. | Time, | Coal. | por'ten, |Refuse.| Evaporated. | ‘or Wages. |,Weighing Removal) right, | Water. | Stores. | Total. 
boiler. bution. 
il 

Feb. 53 25 18 0 23 33,630 634/16 56 0;010 91/0 1113/0 8 7011 O 9; 11210 
March 87 93 | 13 0 21 30,912 355 | 1419 0/018 2/0 4 2}0 0/010 6 9} 2 4.8 
April 34 10; 13 10 13,440 | 395 610 7 1\;01202001 70 4 60 Olu} 017 2 

y 188 58; 13 0 53 77,952 415 | 3714 0\;119 2/0 6 § 010 807 01 6 6/0 8 8| 41211 
Jane 265 65; 13 0 60 87360 | 330/42 5 01/215 3/0 4 6012 0040191047) 59 5 
Jaly 251 67; 13 1 61 99,048 359 | 4314 6/212 41/9 7 5 012 2}0 $310:110 8 590 
Aug. 683 188 | 13 0 173 252,672 370 122 40/7 265,019 8 2114 4 4 30 2 611415 1 
Sept, 1,203 $27 13 0 30'1 439 488 365 (21211 01210 8/019 0 1-817 6 6012 2) 2510 4 
Oct. ... | 1,115 283 | 13 0 265 387,072 347 |187 16 4/1112 4/110 4/213 0/018 86 9 711) 2411 3 
446 112 | 13 02 103 150,528 73 0 2'41211/418 5 10 011 $'210 2014 8 O 
Aver’ges 
Tele. } 4,325 (1,163 | 13 0% 107-0 | 1,563,072 361 9 014 11/910 $1014 (| 4 6 5/26 1 01317 0/9910 3 
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burned per day; but the low quality of the fuel used on the Perret 
furnaces adds greatly to the labour of firing them, each of the six 
having to be cleaned out orice in three hours or oftener. The firemen 
are paid at an average rate of 23s. per week, those working at night 
getting @ shilling extra whilst doing so; they are under the charge 
of a foreman, who, however, has other duties to perform, so that a 
portion only of his time is charged against the boilers. A charge at 
the rate of £150 per annum is also made for the time which the 
engineer in charge devotes to this portion of his work. A boy is 
also employed for a portion of the day in the boiler house in 
sweeping the tops of the boilers, &c. The expense of weighing the 
coal, and any incidentals connected with its receipt over and above 
the price paid for it per ton delivered, is included in the working 
expenses; these being the same per ton for all qualities of fuels, 
constitute a heavier expense per 1,000 gallons of water evaporated by 
the inferior as compared with the better-class faels. 

During 16 hours, between 6 o’clock a.m. and 10 o’clock p.m., which 
constitute the only light portion of the week’s work, two boilers are 
kept under easy steam, the fires in the other being cleaned quite out 
in the morning and started again at night. The firing during Sunday 
isdone by three men working, two of them five hours and one six 
hours, for which they are allowed time and a half; whilst a second 
fireman works two or three hours in the evening as required, in order 
to re-start the boilers that have been at rest during the day. 

Flue sweeping and boiler cleaning is the item next in importance. 
The boilers using the inferior fuel are very thoroughly cleaned out at 
the end of each 11 or 12 weeks’ run, during which time oy hare gene- 
rally steamed from 1,600 to 1,700 hours each, and have deposited in 
their flues a very large amount of dust which, but for the forced 
draught, would require to be removed much more frequently; as it 
is, there is certainly a falling off in the amount of water evaporated 
both per boiler and per pound of fuel burned, but not to such an 
extent as would jus the shutting down and cleaning of these 
three boilers five times a year instead of four as at present. This 
cleaning is performed not by the firemen, but by some of the 
general labourers attached to the concern; two men are able 
thoroughly to sweep and clean one boiler in four days, and in 
addition to their regular wages they are paid a gratuity of 12s. per 
boiler. In addition to the actual cleaning and removal of dust some 
expense is incurred in taking out fire bars, disconnecting air pipes, 
a Poe &c., all of which are carefully overhauled at each 
periodic 

The natural draught boilers, fired with better-class coal, run for 
about the same length of time between cleanings as the forced 
draught ones, but as there are generally two of these idle, each 
boiler is cleaned only from three to four times a year; two men can 
finish a boiler in two days, and in addition to their wages of 54d. 
per hour they earn between them the gratuity of 12s. for the job. 
Each cleaner is provided with a suit of overalls, which seldom serves 
for more than four boilers at the most. The expenses of cleaning 
out one of the natural draught boilers is far less that of one of 
the forced draught boilers fired with inferior fuel. ; 
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The removal of refuse, viz., clinkers and ashes taken from the far- 
naces in the ordinary way of firing, and the dust removed from the 
flues during rtgry | out, amounts to a considerable sum during the 
year; the bulk of it is removed from the premises by a contractor at 
4 fixed rate per load, but since an intermediate handling is necessary, 
the removal of an average week's refuse from the forced draught 
boilers during work costs about £2, and the amount removed from 
the flues at each ing about 11s. 6d. per boiler; whilst that from 
the natural draught boilers is removed for 16s. 6d. per week whilst 
in fall work, and 4s, 64. per boiler cleaned. 

The feed heaters being common to both groups of boilers, the cost 
of cleaning them and the feed pumps is taken according to the 
quantity of water evaporated in each group. The water used is 
taken from the town main, through meters, the cost being 4d. 
1,000 gallons ; and as it is very pure, there is no expense incu in 
treating it except for the addition of a small quantity of soda ash 
Which is necessary to prevent corrosion. . . 

The cost of illumination is divided amongst the boilers accord- 


ing to the number of boiler hours worked ; gas and electric light are 
both used—the annual cost is about £50. In the same way the 
cost of the steam used to drive the boiler feed pumps is divided 
according to the quantity pumped, but in the case of the forced 
draught boiler a farther charge has to be made for the steam used by 
the fan engine in producing the forced draught. The quantity of 
fuel to be charged against feeding the boilers is, however, very small, 
as a very large portion of the heat in the exhaust steam is recovered 
by agg the exhaust into the low pressure main by which the feed 
water is heated. Some experiments have shown that by utilising 
the exhaust steam from the feed pumps to heat the feed water an 
economy of 1} per cent. in: fuel can be realised. There are two 
quadruple actirg steam feed pumps, each capable of delivering one 
gallon per revolution, which also act as water meters, for which 
oe they are fitted with counters which are read daily, whilst 

© pumps are calibrated periodically against a tank of known 
capacity to ensure correctness in the results; it is generally found 
that they deliver about 5 per cont. less than their full charge. A 
certain quantity of stores are of course used, such as shovels, firing- 
tools, barrows, soap, oil, waste, which in the course of a year amount 
to an appreciable sum. 

The maintenance charges are somewhat more difficult to set out 

isely for any given period than are the working expenses, as 
ese vary from time to time, and a year is quite too short a period 
to ensure every item being fairly treated; some will come out 
too high or too low as repairs of any considerable extent happen to 
fall within or without the period under consideration. The figures 
ven are those accertained for the year 1895, and include somewhat 
eavy repairs tothe pumps, and heavy items for renewals of non- 
conducting coverings of tops of boilers and steam mains; but in 
order to avoid errors the costs have been compared with those of 
previous years, and though the details differ, the totals a very 
closely. The figures for maintenance are considerably less than they 
were expected to be when the investigation was taken up, but as the 
work was mostly done by the company’s own workmen, only charges 
for labour and material are included; had the work been done by an 
outside firm, the figures must have been much higher, and the average 
cost of maintenance would probably have been 5 per cent. of the 
total, instead of less than 3 per cent. as they stand in Table IV. 

The fixed charges include the insurance of the boilers against 
explosions at £2 12s. 6d. per boiler per annum, and it is worthy of 
remark what a very small proportion the cost of this excellent safe- 
guard bears to the total cost of the steam made. 

In calculating the interest on the first cost of the plant and 

buildings, it was found impossible to ascertain the actual figures, so a 
careful estimate was prepared on the basis of present prices, on which 
the interest has been taken at 5 per c2nt. per annum. 
' Depreciation of boilersand machinery has been taken at 5 per cent. 
per annum, and of buildings, including chimneys, at 24 cent. ; 
ground rent, rates and taxes having been approxima’ te local 
conditions as far as possible, and superintendences in proportion to 
the amount of the steam made. 

The question of spare plant is one of extreme difficulty, and the 
practice varies with each different case. In some instances, where an 
occasional stoppage is permissible, the amount of soy required may 
be niZ; again, in cases where the boilers are wor by day only a 
small spare is allowable, because the interval between two days’ work 
admits of minor being carried out or temporary expedients 
resorted to. Where sufficient spare must be always available and 
the demand for steam small, then the spare plant must be fully 
equal to that in ordinary use; in other cases where the amount of 
steam made requires the use of several boilers, there is a point at 
which it is no longer necessary to maintain a full spare plant. In 
the case under notice it has been found that a spare plant of one 
boiler to every three in work is sufficient for all emergencies. This, 
of course, is based on the maximum and not on the average output of 
steam, consequently the spare plant has been comparatively very 
little used, but, as i¢ exists, it has had to be kept in order, and it is 
a recognised fact that a boiler idle may deteriorate as fast as one 
in work ; it has been kept in — working order, and worked 
occasionally. Of course, the cost of steam produced by these inde- 

ent boilers is much greater in almost every way, than that made 
the main boiler house, as the statement in Table V. will show. 
The extra expenses of making this steam over and above those of 
that made in each of the two groups in the main boiler house have, 
in order to determine the full cost of the steam made in each, to be 
added to the ascertained expenses of those groups. It is, in the firat 
place, difficult to decide what share of the expenses of the spare plant 
should be debited to each group of boilers in the main house, but, 
since the forced draught boilers were always worked when possible 
had no self-contained spare as did the 
natural draught boilers, if has been considered right, in spite of their 
much smaller output of steam, to charge half of the extra cost of the 
spare to them, and the other half to the natural draught boilers. 

The figures charged in Table V. as share of spare against the forced 
and natural draught boilers respectively have been determined thus : 
the quantity of water evaporated by the spare boilers is 1,563,000 
gallons, at a cost of 15s. 5°8d. 1,000 gallons; the difference in the 
cost of evaporating one-half of this, viz., 781,500 gallons at 15s. 5 84., 
and the same quantity at 7s. 33d., the cost of the steam made in the 
forced draught boilers, amounts to £322 14s. 11d. or 11°62d. per 
1,000 gallons on the quantity eva in the forced draught 
boilers. Similarly the difference in cost of evaporating 781,500 
gallons at 15s. 58d. and the same quantity at provisionally 94. 275d. 
amounts to £249 4s. 6d., or 4°4d. per 1,000 ons. on the quantity 
evaporated in the natural draught boilers. Even if this distribution 
of the extra cost of the steam made by the spare boilers be heavier 
= it — = on the forced draught boilers, the figures will, all 

same, show that a too large spare plant may prove an expensive 
luxury, quite apart from the fact unless kept in good working 
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order and tried from time to time, it may fail in more ways than one 
when most required. 

The author regrets that circumstances have compelled him to con- 
fine his observations to a type of boilers not so universal as was the 


case a few years ago, and which work at a pressure much below that - 


now commonly used, but he ventures to hope that the figures may be 
of some use as a basis of comparison, and may, perhaps, elicit a more 
complete return from a thoroughly up-to-data plant. 

In conclusion, the author would express his thanks to the officials of 
the company who have allowed him to use the figures, but who have 
expressed the wish that their names should not be made public. 


INFLUENCE OF CHEAP FUELS ON THE OOST OF 
ELEOTRIOAL ENERGY. 
By R. E. Onompron, Past President. 
(Paper read November 23rd, 1899.) 


Tux problems involved in this subject are worthy of the careful 
thought and consideration of members of this Institution. 

As water-power is only available in the United Kingdom to a very 
limited extent, the bulk of our experience in generating, transmitting 
and distributing power on a large scale is certain to ba on power 
stations put down in the best positions where we can either raise 
gteam or work gas engines by means of our cheap fuels. 

Mr. Holliday in his paper deals very exhaustively with several 
of the eee involved in dealing with inferior cokes or coals of 
the anthracitic description. My present paper must be taken as a 
suggestive one of other im ¢ problems connected with this sub- 
ject, in the hope that the matter will be carried further by those of 
our members who are working as engineers-in-charge of electrical 
power stations, and who are therefore likely to have already directed 
their thoughts in this dircction. Perhaps the first and most im- 
portant point that we ought to consider is the extent of our available 
supplies of cheap fuel. I do not think that this most important 
polat has been sufficiently looked into. I am told that in certain 

istricts where fuel of very considerable calorific value could ba had 
almost for nothing at the pit’s mouth, solely because the difficulties 
in burning it were so considerable that no one had thought it 
worth while to pat down proper appliances, immediately appli- 
ances were set to work to with this fuel on a large scale the 
ice doubled itself. It is of considerable importance to take this 
nto consideration, and then to fix on a price which is likely to hold 
good for « sefficient period. To enable us to discuss the problem I 
have put myself into communication with several colliery proprietors, 
and have arcartained that in the Midland district, Nottinghamshire, 
Derbyshire, and Yorkshire, there are supplies of slack coals available, 
the aversge price of which during the last 10 years has been about 
2s. 6d. per ton at the pits, so that it could be delivered by railway 
carriage, including wagon hire, within an average radius of 50 miles 
for about 53. 4d. per ton. At the present time, owing to exceptional 
demand, the present price is 1s. per ton higher than this, but I am 
informed that this higher price is not likely to be maintained, and 
that it would be fair to base my calculations on the assumption that 
a large supply of this coal would be available at the above price. 

Whilst on this subject I must point out that railway rates and 
wagon bire are the same for inferior as for the best quality of fuels, 
so that this iaferior fuel cannot be delivered to distant parts of the 
Usited Kingdom, such as in the case of our own works at 
Chelmsford, under 14s., so that it appears probable that it will 
rarely pay us to deal with these cheap fuels at an average radius in 
excess of 50 miles from the colliery. 

Where a system of canal transport is available, as in the Birming- 
ham district, these conditions will, of course, be modified, on account 
of the much lower rate for carriage and barge hire. From inquiries 
I have made, it is probable that the Cannock Chase class of slack 
may be delivered within an average radius of 50 miles from the 
colliery at about 5s. 6d. 

There are three distinct classes of cheap fuels available for gene- 
rating electrical energy. The first are those in which the calorific 
value is chiefly in the contained carbon. These include the anthra- 
cite and small Welsh coals, and the refese coke fuels dealt with by 
Mr. Holliday. The difficulties in burning these fuels are not great. 
They are cheap, because they are friable, easily broken up by carriage 
into powder, and thus there is always loss in transit; such powdered 
fael is liable to fall through the bars, or ba carried forward in the 
form of dust into the flues and chimney. All easily pulverised fuel 
is also likely to have additional earthy matter mixed with it, as 
whenever a heap of it is shovelled over, the earthy bottom gets 
mixed with it, and thus its liability to form clinker is increased. 

The second class of cheap fuel is the free-burning small coals of the 
Midland districts. In this class I include all the small and earthy 
coals which are only slightly bitaminous, and which therefore have 
slight tendex cy to cake. 

The third class is the small and dirty or earthy bituminous coals 
the N - most to deal with, but as 

ey possess bi orific value the problem of dealing with them 
successfully is the most interesting of all. d 

The first group of fuels have been dealt with, with considerable 
succesz, by several forms of furnaces in addition to those described 
by Mr. Holliday. In this class it is all-important to reduce as far as 
possitle tae loss of unburnt fuel by its falling through the fire bars 
or being carried forward into the flues in an unconsumed condition. 
So far, probably, the best method of dealing with the clinker from 
this class is the provision of large water ash pans, the steam rising 
from which appears to have the effect of preventing the clinker from 
clinging to the bars, A great portion of it separates as it forms into 
the bars into the 
the air admission. 


Up to the present the attempts to satisfactorily deal with the second 
and third classes of fuels have been chiefly connected with the use 
automatic appliances for distributing the feel over the bars, i 
up and getting rid of the clinker, and providing sufficient admixture 

air at various points in the furnace to insure satisfactory combus- 
tion of the gases. These last difficulties are at their greatest where 
a great portion of the calorific yalue of the fuel lies in its volatilisable 

ucts. 


I think that most of those who have had in the use of 
automatic stokers will e with me that, although in some cases 
where a large range of boilers has been automatically fired, economies 
in labour have undoubtedly followed, yet the cost of clinkering the 
gees and afterwards removing the clinker from the boiler room and 

e cost of maintenance of the grates and furnaces has been so con- 
siderable, and these difficulties and costs increase so rapidly with 
the amount of ash present in the fuel, that in most cases even with 
pcan scala has been advisable not to use the very 

tel 

With the third, or highly bituminous class, coking stokers have 
been used with more or less success. Most of these operate on the 

rinciple of spreading the coal on the front end of the grate, allow. 

2 it sufficient time to form itself into coke, and then by means of 
moving bars to break up and move this coke forward over the bars 
to the point where intense combustion and radiation is required, 
This method is correct in theory, but it has not worked out well in 
practice. The moving bars do not move the caked material forward 
with sufficient regularity, so that openings occur in the fire, and thus 
excess of air is allowed to dilute the gaseous heated products of com- 
bustion, and their temperature is thereby reduced. Clinker is 
seldom automatically got rid of, and in most cases a considerable 
oan hg hand labour has to be expended on its loosening and 
removal. 

From the above remarks it will be seen that one great difficulty 
in burning cheap fuels at a small cost for labour and maintenance is 
that of getting rid of the clinker. What we require is that the fuel 
should be tipped from the railway trucks or barges into conveyers, 
and thence distributed to the furnaces without being touched by the 
firemen, and that after passing through the farnace the clinker and 
ashes should also be automatically taken away from the back of the 
furnaces and delivered into a railway track withont any hand labour 


ng necessary. 
There are two distinct methods of dealing with the cheap fuels 
which contain much volatilisable matter. The first is that described 
very fully in a paper read on March 16th, 1897, by. Mr. Humphrey 
(vide Min. Proc. Inst. 0.Z., Vol. exxix., p. 190) before.-the Institution 
of Civil Engineers: on the “ Mond Gas Producer.” With this system 


the fuel is gasified in separate gas producers, and the gas then burnt. 


under boilers or used in gas engines. I do not propose to deal with 
this system, although it may well be a most satisfactory way of utilis- 
ing cheap fuels, as it bas been most thoroughly described by Mr. 


. H. A. Hamphrey in his paper. He showed that by this method 90 


Ibs. of sulphate of ammonia, which is about 70 per cent. of the total 
nitrogen in the fuel, may be recovered from it, and that the gas 
from each ton of coal is then capable, under ordinary boilers, of 
evaporating not less than 7 tons of water. The repairs and upkeep 
of the system appear to be satisfactorily low. 

I propose for the present to confine my remarks to suggestions as 
to the form of farnace which may be attached direct to the boilers 
to burn these inferior faels so as to evaporate the water at the least 


cost, 

Mr. Holliday has’ called our attention to the fact that in consider- 
ing such furnaces and the boilers best suited to them, the use of 
cheap fuel has undcubtedly, up to the present, necsasitated the use 
of larger furnaces and larger boiler plant, so that there has been 
considerable increase in the capital cost, and hence in the main- 
tenance charges, which are a percentage of that cost, and 
this, of course, increases the real cost per 1,000 gallons of water 
evaporated. I think, however, that in the case of externally fired 
boilers, at any rate, arrangements may be suggested by which the 
grate area only need be increased, the size of the boiler 
the same as for the best fuel; for if we so arrange our grate that those 
portions of it in which the preliminary work of igniting and 
caking the fusl is performed are at a comparatively low tem- 
perature, this portion of the grate or farnace may be exterior 
to the boiler, and it follows that that of the farnace in which 
advanced combustion is carried on would be no larger than would be 
the case if we were burning the very best Welsh coal; buf it is only 
fair to say that in the case of bituminous fuels where it is necessary 
to prevent newly formed volatilisable products from coming into 
contact with the cold boiler surfaces considerable additional space 
will have to be provided exterior to the boiler itself, as it is evident 
that in this case, in order to produce perfect combustion of these pro- 
ducts, some form of combustion chamber which contaias a large 
surface of highly incandescent material must be ided. Agait, how- 
ever carefully we may provide for the dis of the clinker, por- 
tions of it are certain to adhere to the bars and lining of the farnace 
or combustion chambers, and in order that these parts may be made 
easily accessible for cleaning, the whole furnace ought to be easily 
removable from the boiler—in other words, it should be built on 4 
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a Probably the simplest and most efficient:method that has yet been ouni 
an contrived of continuously firing « large grate with cheap fuel is by ae 
ae the old Juckes revolving grate, which has been in use for upwards of In th 
ae 30 years, and wherever it has been properly installed and well oat 
oe mounted has given satisfactory results. 1 remember seeing one of provi 
a these grates in use in Messrs. Fowler's works at Leeds in 1871—thst fog 0 
i is to say, 28 years ago—and I am told that the performance has been links 
80 continously satisfactory that Messrs. Fowler are still using this whole 
4 i It appears probable that all the conditions I have above noticed 
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could be satisfactorily filled up by a revolving grate mounted on a 
In these days of electric 

can easily be constructed to iver the clinker and ashes con- 
tinuously into a transverse channel at the back end of the from 


brick having a fiu-like projection hanging down from its lower aur- 


face into the path of the gases. I bave already used this form of ~ 


at our works at Chelms- 
ford with satisfactory results. The extended surface of fire brick acts 
extremely well as a reservoir of heat even under the difficult circum- 
stances of firing a Lancashire boiler, the fire door of which must be 
frequently opsned, but it is evident that this form of bridge will 
work much more efliciently in an automatically, and hence con- 
tinuously, fired boiler where no necessity exists for so often opening 
the door and hence admitting cold air. As I have pointed out above, 
for buroing the first cheap fuels this regenerative apparatus 

¢ is somewhat more necessary in the case 


excess of air through the furnace, the heated products have bsen s0 
ly is the output of the boiler 
diminished, but also its efficiency greatly reduced. The only satis- 
factory method of dealing with the question is to provide the com- 
bustion chamber I have above described. I need hardly remind those 
who are accustomed to boiler tests that the efficiency of a boiler is 
largely proportionate to the proportion of CO, present ia the gases 
as they leave the furnace. On tests we always try to get this pro- 
pa as high as possible. In my experiments at Ohelmeford, I 
ve been able when my combustion chambers were worked success- 
fully, and when using highly bituminous fuel, to bring the proportion 
of CO, up to 11 per cent., which is sufficient proof that a very emall 
and that the products were consequently 
undilu 
How important it is that the excess of air should be kept down is 
shown by the following table :— 


Result of the 


Test of Test of 
water-tabe water-tube Glasgow test if 
boiler boiler excess of air had 
at St. Pancras. at Glasgow. been prevented, 
B.T.U.| Per cent. B.T.U. Percent. | B.T.U. | Pet 
Heattiransferredto } 19 463/ 726 | 68 (9,960 | 83 
Heat carried off | 
with products of 
combustion and {| 1,792; 124 {| 2525 1,440 | 12 
excess air 
Heat in unburnt 
_ mixed with 316 22 417 345 240 2 
Heat radiated and 
otherwise unac- >| 1829) 3822 360 3 
counted for 
B.T.U. in fuel 14,409 | 100 12,012; 100 12,050 | 100 
| | | 
In column 1 I give the figures of an often-quoted test 
made with a water-tube boiler using the best Welsh coal, 
hand-fired. In this case only about 12° per cent. of the 


under 78 per cent, In column 2 I give the results of a test made at 
boiler, coal having a calorific value of 

Ung 
the inefficient wor of this apparatus it was fo 
the bars properly and evenly covered, so that what otherwise 

extremely good result was spoilt, as the heat losses due 
to heat carried off with the products of combustion and by excess air 
Were over 25 per cent., so that the total efficiency worked 
out at only 68 per cent. In column 3 I give the results that ought to 
have been o at this test with automatic stoking of this class of 
fuel if this excess of air had been properly controlled. 

Since I commenced the preparation of this paper I have learnt that 
the Babcock & Wilcox Company, who have done s0 much to 
teduce the cost of steam raising, have actually and b t 
into practical use a form of farnace which combines a consid 
number of the requirements that I have laid down in this paper as 
necessary for the and economical burning of cheap fuels. 


satisfactory 
In the Babcock & Wilcox new revolving grate, illustrations of which 
Tam able to put before you on the screen, it will be seen that 
provide a modern revolving grate which performs the duties of feed- 
ing the fuel on to the front of the grate and delivering the ashes and 
clinker at the back of the grate in a most satisfactory manner. The 
whole grate is mounted on a removable 


frame running on rails, 50 


for examination, renewal, or repair. The culty of getting rid of 
the clinker and ashes at the back of the es without admitting air at 
this point was a matter in which the old Juckes grate was defective. 
This is got over by means of a very heavy cast-iron fisp which rests 
on the revolving bars at their back end. The bars have to move 
forward under this flap, and as it has a sharp edge the clinker and 
ashes are removed from the bars, slide over its inclined surface, and 
are delivered into an air-tight receptacle at the back from whence they 
can be removed by aconveyer or otherconvenient meaus. I¢ is prob- 
able that this revolving furnace is a great step in advance, and 
py the only addition that is required to perfect itis the addi- 

of the combustion chamber which I have described. 

Io order to show the proportion the cost of fuel baars to the total 
cost of generating energy in a modern power station of moderate 
siz) I have extracted figures from the log book of the power station of 
our new Chelmsford works, from which I have prepared the accom- 
panyiog table, which shows that under the actual conditions of 
working the plant during the last 49 weeks, and at an average price of 
17s. 54. per ton of coal (which was Nottinghamshire steam hard 
of the beat q ), the cost of the fuel was 64 per cent. of the total 
cost of 077d. per B O.T. unit delivered to the tools. The plant is of 
moderate siz3; including spares its maximum rate of output at pre- 
sent is about 250 xw. I¢ is not easy to give the average rate at 
which it is worked, but it is probable that this is at the rate of about 
120 Kw. during 54 hours week and 50 xw. during the night shift 
during 62 hours per . If the plant had been worked at the 
higher rate throughout the — as well as the day shift, the output 
would have been increased from 368,000 B.OT. units t> 680,000 
B.O.T. units, and the cost prices would have been modified as shown in 
the second column—that is to say, that the cost of coal would then 
have been about 76 per cent. of the total cost, which would stand at 
063d. per unit. If, however, this plant were put to work within the 
radius of 50 miles from collieries, where cheap coal at 5s. 4d. per 
ton could be sup and the furnaces of the boilers modified to 
suit this fael in the manner I have indicated, the figures in the third 
column would be obtained at the rate of output in column 1, and 
those in the fourth column at the rate of output in.column 2, and it 
must be observed that in these two columns I have not reduced the 
cost of labour to the extent that might fairly be claimed by the 
saving in stokers’ 
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ctual cost _ cos' ail | i 
per B.O.T. | night shift Costas in | Costas in 
unit at | be worked, ‘5.’ 4a, per |at 5s. 4d. per 
units | ton were 


period. 
= = a. 

Coal at 17s. 5d. per 0488 | 0480 016 0-148 

‘ton delivered at | : 
Stores | «00293 | «©0016 (00493) 006 
Labour, 

en compiete 

shifts, including) 0936 | 01297 0936 0127 

flae and boiler) 
Repairs. 009 0016 0.009 
Total ... 0769 | 0632 0431 | 0300 


PHYSICAL SOCIETY. 


Muzerma held November 24th, 1899, 
Prof. G. Canny Fosrue, F.R.8., Vice-President, in the Chair. 


A paper “On tax Oonpvcrivities or 
ror a Srmapy Fuox Porentiat,” was read by 
Dr. H. Lugs. 

Two formule have already been proposed to express the con- 
ductivity of a mixture in terms of the conductivi of its con- 
stituents. In the first formula the conductivity is represented as the 


second 
use of 
mixture : 
‘om bus- whence 16 co removed by a conveyer to sul rucks. imae- 
t where diately above that part of the Face on which the fuel is — I ae 
tilisable : pose to provide a combu chamber in the form of a long oe 
Fridge made of a special quality of fire brick. I have found by Ane 
of experiment that a good way of arranging this 
ne cases the form of an extended fire brick arch, each arch-shaped ee 
momies 
‘ing the 
om and 
y with 
with 
every 
rs have 
on the 
allow- 
gy of the second group, but itis absolutely necessary in the case of the ee € 
quired, bituminous smoky fuels of; the third group. 
well in Up to the present the weak point of smoke-consuming ne: ees 
orward has been that it has generally stopped short at supplying tional ee 
d thus air 50 as to obtain more perfect combustion of the fuel, and although ak 
f com: this hae resulted in a larger proportion of the CO being converted - ge 1 
ker is into CO,, yet as this has been effected by passing a considerable = 
ficulty 3 
ance is 
he fuel 
veyers, 
by the 
er and 
of the 
aphous I¢ is needless for me to point out to you that increasing the siz3 : i 
fuels this plant would largely reduce the labour charge, so that it is pro- ae 
 ribed bable that (exclusive of interest and depreciation) the total cost price ee 
aphrey of 3d. per unit would be reached in many cases, providing that the - 
itution 
system 
burnt: 
with 
utilis- 
yy Mr. 
hod 90 te 
total 
ers, of ‘oe 
ons As 
oilers 
least 
use of 
he use 
been 
main- 
and 
water 
fired 
h the 
sining 
those 
and 
tem- 
terior 
. efficiency of the boiler in this case was not extremely high i x : 
into | 
mene Coal tototalcost .. 64% | 76% | 35% 49 % eee 
ide | | 
large 
nace : 
= 
asily 
on & 
is by 
ds of 
of at 
that 
eed 


THE -ELEOTRIOAL REVIEW. [Vol. 45. 1,149, Decumemn 1, 1899. 


sum of'a number of terms, each one of which isthe product of the 
conductivity. of any constituent and the fractional part of the 
mixture ‘which is made up of that constituent. In the second 
formula, the resistivity of a mixture is expressed in the same way 
with respect to the resistivities and percentages of its constituents. 
In general the first of these sup ions gives results which sra 
above the experimental values; while the second gives results which 
are below. If we suppose that the mixture is made up of a series of 
columns of the separate parts stretching normally between two 
equipotential surfaces then the conductivity would be accurately 
represented by the first. formula. If, however, we assume that the 
constituents are arranged in parallel layers then the second formula 
would apply. In the present paper the author has attacked the 
problem two-dimensionally and has investigated the relation 
which holds between the conductivities, when the constituents 
are arranged in the mixture, alternately like the squares on a& 
draughtboard. . Dealing first with two components it is easily 
shown that the problem reduces itself to finding the form of the 
equipotential curves and of the stream lines in a square which is 
divided -by a diagonal into two parts of different material. By 
means of conformal representation Dr. Lees has referred the square 
under consideration to a kite-shaped quadrilateral with two opposite 
angles (right. angles), ard the other two #0 determined ‘by the con- 
ductivities cf the conrtituents as to give straight equipotential lines 
in.the two porticns of the figure which represent the two materials, 
and: which are separated the one from the other by the axis of 
symmetry. The general relation which exists between the vector 
co-ordinates in the two systems has been proved by Love to consist 
of elliptic functions, but near the angular points of the figures a close 
-approximation can be obtained by the use cf a simple exponential 
expression: Taking the known solution to the problem in the case 
of the: kite-sbaped quadrilateral it is easy to calculate the result for 
the square under consideration. This leads to the conclusion that the 
conductivity of the square is the geometric mean of the conductivities 
of the constituents. Allowing the medium to become fine grained, 
and introducing new materials, it follows at once that the logarithm 
of the conductivity of a mixture is equal to the sum of a number of 
terms; each one of which is the product of the logarithm of the con- 
ductivity of any constituent, and the fractional part of the mixture 
which is made up of -that constituent. By a superposition of fluxes 
the author has shown that the above law holds tor flows in four 
directions, and he, therefore, considers that with the assumed struc- 
ture the formula represents the conductivity for any flux. 


Dz. then ‘read a second paper “On THe THERMAL Conpvo- 

TIVITIES OF MIXTURES AND THEIR CONSTITUENTS.” 

‘In this paper the three formule considered in the preceding com-. 
munication are applied.to the known experimental results upon the 
conductivities of mixtures of liquids. The author finds that the least 
satisfactory formula is the. first one, whereas the least unsatisfactory 
is the logarithmic one. 

Mr. APPLEYARD said that it was frequently of importance to be 
able to determine the resistance of a mixture of gutta-perchas from 
the known resistances of component parts. He had attempted, with- 
out success, to do this by means of the old formule, and he would 
be interested to see whether Dr. Lees’ logarithmic formula gave 
better results. In electrical work, Mr. Appleyard: pointed out that 
the nature of the contacts affected the conductivity, the resistance of 
& sheet of rubber being different when measured between metal 
plates and mercury sheets. 

Mr. OsmMPBELL said that the difference between the calculated and 
observed results might be due to the thermo-electric properties of the 
materials. Lord Rayleigh had observed that the high resistivity of 
alloys might be due toa back E.M.F. produced by the contact of 
dissimilar metals. Mr. Campbell said that be had measured the 
resistances of ferro-nickels, both with direct and alternating currents 
and found them the same in the two cases. 

In reply, Dr. Lwxs said that all his experimental work on con- 
ductivity had been carried cut with mercury contacts. 

Tbe Society then adjourned until December 8th, when, by the in- 
vitation of Prof. 5. P. Thompson, the meeting will be held in the 
Physical Laboratory of the Finsbury Technical College. 


CARE OF CAR EQUIPMENT. 


Ar the Chicago convention Mr. Vanderveer, of the Brooklyn Heights 
Railroad Company, gave his views on the care of car equipment. In 
the first place, only those equipments fitted with both oil and 

boxes will safely run over 40 days without thorough overhaul. For 
overhauling purposes, there should be extra trucks with motors 
mounted ready to be run under car bodies as these are lifted off their 
trucks. For this purpose four duplex chain hoists are necessary, or 
air hoiste, with cross timbers and stirrup irons. This lifts a car body 
with little injury, the truck is run out, and the spare one eubstituted 
all in about one hour, for which time alone the service of the car body 
is lcst. On opening the motor case, the armature should be removed 


to a rack for test and cleaning. The fields, also, must be tested for - 


drop, snd where this is present those fields and armatures should be 
used together, new and re-wourd fields and armatures, also, being 
kept together with resulting durability and less risk of crippled cars 
on the road. Motor cases are cleaned with compressed air cr washed 
with kerosene ; grease in removed from the boxes and put into gear 
cases, ‘and the grease boxes cleaned with kerosene. At the same 


time the whole truck is inspected. A car will run five days safcly 
between general inspection, and one man will, in this way, take care 
of 20 to 25. cars per day. As regards the trolleys and poles, another 
man will look after all circuits, canopy switches, fuse boxes and 
arresters. A third will be fully occupied with the controllers, while 
the brakeman and assistant will keep the brakes in order on this 
number of cars. 

Night work should be limited; three men by night are sufficient to 
take care of 100 cars, greasing motors, inspecting brushes, and doing 
small trolley repairs. All car washing should be day work, night 
cleaning being limited to dusting and sweeping-out. 

_ A shed of 100 cars requires one good carpenter, and no car that 


* requires more than a day’s work to repair it after a collision, &.,, 


should be done out of the general repairs shop, to which every car 
should go at least once a year. It pays for companies to make 
their own electrical repairs, including making armature coils and 
renewing commutators, which is best done by sawing off lengths from 
bars of hard drawn copper. It is suggested to make the diameter as 
much bigger than manufacturers’ sizes as the brush holders will per- 
mit. For controllers and canopy switches the parts can best be 
purchased and assembled. 

Piecework has been found by the author to be applicable to body 

repairs, painting, armature winding, making commutators and coils. 
Ta a case known to him, cars were costing £24 to re-model on day 
work. They were then let out to four men todo for £22, and these 
four men did the work easily and earned 24s. per week upon their 
previous rate of 9s. per day. The price is now cat down to £16 per 
car, and the men are earning 10s. daily, but close i tion is neces- 
sary—we believe it ; they must have bzen pretty bad skulkers in 
the old days, or. they must now be very tired o’nights. 
' In discussing this paper, Mr. Conette, of Nashville, stated that he 
followed steam railroad methods, and ran a car 100 to 200 miles, and 
then into the shed, where it was cleaned and inspected ready to start 
next day. With limited equipment it is necessary to work by night, 
general overhaul being done by the day gangs. As regards spare cars, 
about 10 per cent. is an outside requirement for double motor equip- 
ment.’ Single motor equipments run higher than 10 per cent., and 
Mr. Foster, of Lynn, stated that it did not pay to ran single equip- 
ment, while he found that an open 10-bench car, with a pair of 
G.E. 57 motors of 52 Hp. each, ran all summer at 120 miles per day 
without any repairs being necessary. He advises large motors to 
reduce repairs. Single motors, however, have been found in Nash- 
ville to require less power than double equipments, but are short of 
adhesion especially if run uphill with motor axle leading. 

It would appear that roads should make their own trolley wheels, 
though one speaker dissented if wheels could be bought for 114d. per 
pound, and sold for scrap at 8d. This man used a 5-inch wheel, 
weighing 34 lbs. finished. Why do not various lines combine to run 
asmall brass foundry on mutual terms? The dissenter, however, 
makes contracts for 5,000 wheels at once, to be delivered as needed, 
and the shop making them can always do so, as a filling-up job in 
time that otherwise might be partly wasted. 

The same gentleman also believes that the power saved by single 
motor equipment is saved at great cost in repairs, for the energy used 
is one of the cheapest things put into a road. Even on his double- 
truck cars he now uses four motors, and by this can make rapid starts 
and good time. While such cars may consume 30 per cent. extra 
power, they are really the cheapest in the long run. The motors 
are G.E. 1,000, one on each axle. Flats are reduced toa minimum, 
and maintenance alone is reduced a fourth below that for two 
motors. The cars seat 44 passengers, and are 41 feet long overall. 
They average 84 miles per hour, and run at long headways, but 
punctvally. A car makes 160 to 170 miles daily as a minimum, and 
on interurban service as high as 380 miles. This is in Milwaukee, 
where rates of 50 miles an hour are run on portionsof the line which 
are on private right of way. 

Another speaker detailed how he had spliced his 16-feet car 
bodies and placed them upon double trucks, and on level track they . 
run as fast as the old cars with the same 25 HP. motors. It costs 
about £60 to £80 to splice a couple of cars. Trolley wheels average 
on one line 8,000 to 9,000 miles, though some roads get 16,000 miles. 
The 8,000 mile wheels are 86 per cent. copper, 8 to 9 of tin, and 4 to 
5 of sinc. Steel wheels wear thé trolley wire. On all points raised, 
especially as regards single and double equipment, and cars generally, 
there was great difference of opinion, as may be expected, from men 
on lines working under widely varying conditions. The impression 
conveyed as a whole is, that the car of the future will be one with 
double trucks, and, possibly, four motors. 


STANDARDISING IN ENGINEERING 
CONSTRUCTION. 


Muon has been said as to the lowering effect on the workman of 
repetition work. Americans, of course, who have as manufacturers 
been so very successful as our competitors solely because they have 
worked along repetition and standardising lines to a very full 
extent, do not agree with the above, but then the American manu- 
facturer is necessarily biassed in favour of the system, and may per- 
haps be excused if he sees none too clearly that what is to his profit 
may be to his workmen’s injury. Our own observation in this 
country tends, however, to the same conclusion. 

For many years the production of textile machinery has been con- 
ducted on the fullest lines of repetition, and there is a marked differ- 
ence between. the men employed ina machine shop and the men 1D 
large engine works; here repetition work is less pronounced, and 
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there are wide differences between one engine and another and con- 
siderable scope for a more intelligent individuality. But even here 
may there not be a confusion of cause and effect? Possibly it may 
be that the better work has demanded better man, and that the 
inferior men have dritted naturally to the less intellectual work of 
the machine shops. The subject admits of endless pro and con argu- 


ments. Sir Benjamin O. Browne, who writes on standardising ia 


the Engineering Magazine, denies the lowering effect of repetition 
work, but he adducesa very poor argument to support his contention, to 


wit, that greater intellect ie required. to organise an’ economical: 


system of standard reproduction, to carry it on, &c., than is required 
to do an isolated piece of good work. His argument, however, is use- 
less. It the who is the that does the 
organising, but one of superior intelligence, who ps never even 
handled a tool, whereas the isolated pieces of ak well are done by 
manual workers. 

It is because the scheming of repetition work is done by superior 


intellects that the mere machine tending is so unintellectual a process. 


Let us take only one instance in such work, say, the rough turning of 
aspring barrel or some other part in a watch. The turner has 
supplied to him the pressed casing or stamping in the rough. He has 
to fix itin the lathe. For this purpose there is a chuck on the lathe 
spindle, and the machinist is not even called upon to use any intelli- 
gence in gripping the piece. The chuck does this for him, not only 
correctly as to position, but as to force of grip. The machinist may 
be a fool, but the chuck will not distort the piece, for it is only 
tightened up by a handwheel which has a slip motion and refuses to 
grip harder than it has been set by the superior intelligence of some 
foreman. The actual work of turning or boring is performed by tools 
that have been fixed by the superior intelligence, the machinist 
merely pulls handles and forces the tcols to their work. He can 
only pull the handles as far as some stop piece, also fixed for him by 
the intelligence department. His own share consists of mere 
repetition work. If he be a man he can be equalled or surpassed by 
his son or daughter in rapidity, and though he may have to keep his 
wits about him, as Sir Benjamin says, we cannot think that this 
amounts to a particularly intellectual use of his wits. 

Far be it from us to stamp the man himself as unintelligent. 
Thousands of men, by the stress of environment and the very fact 
that they possess intellectual faculties of a high order, useless to them 
for purposes of gain, are compelled to resort to the meanest of 
employments for the purpose of gaining food and clothing. Such men 
no doubt find employment for their intellects in apparently useless 
hobbies, and. occasionally come to the surface as ed in some 
special point of geology or botany, and if the majority of. machine 
workers could be educated to science there would be some set back to 
the demoralising effect of mere mechanical labour. This ameliorating 
influence is at present absent from American work. Hours are too 
long—far too long for closely applied drudgery, and must inevitably 
be shortened as soon as American workmen discover the better hours 
in England and Australasia and become more homogeneous where 
they are now divided into narrow circles of different nationalities. 
The only hope we see for the future worker is in the line of intellectual 
employment of leisure hours. As regards success in manufacturing, 
it is, of course, hardly necessary to insist that repetition and 
standardising are n to success in manufacture. But there may 
be a limit which it is not good to exceed in rapidity of production. 
American manufacturers have had but one end in front of them— 
rapidity of production. That this is so is more and more apparent 
every day. The tool maker rales the roost. He it is that 
makes out the calculations as fo the rates of cutting and 
performance. He. it is pickles castings to reduce their 
surface hardness and ease his tool, and it is to him that 
manufacturers of soft steel are indebted for the demand for 
this material, the absence of which, in Europe, so arouses 
his wrath. It is usually claimed to be a proof of American 
prowess, that in England American tools will not do the work 
they do regularly at home, but the truth is, that the difference 
is one of materials. Material suited to rapid machine work is good 
in very many directions, but more especially in small machinery. 
The wearing surfaces of a light sewing machine are so excessive as 
compared with the proportions of a steam engine, that soft materials 
do not show to disadvantage. But undue softness of material may be 
carried too far, and we think American manufacturers would bs well 
advised to look into such matters otherwise than through the spec- 
tacles of the man who supplies, shall we,.say, for a good example, the 
machine on which they bore steam engine cylinders. The end and 
aim of a steam enginy cylinder is not to be rushed through a boring 
mill, “As hard as can be bored” conveys a very different idea to an 
engine manufacturer in America from whatit does in England. Perhaps 
too much stress is laid on durability in English work. Durability 
tempts the owner of a tool or other machine to continue it in use 
after it has been superseded by an improved tool. To scrap a tool 
48 good as new is felt to be a waste. To read articles like this of Sir 

njamin Browne's is good for a nian, because if opens up the lines 
of tnougbt on which other men are working, but we observe that all 
these articles on competition assume that America has the monopoly 
of the system of standard and repetition work. Now this idea mus 
be carefally guarded against. 

We b. lieve there is no shop in America where modern manufacture 
it carried out so perfectly as by Willana & Robinson, to name on 
Well-known firm, while for the best work, despite all croakers, and 
We shall not cease to croak ourselves while so many abuses exist, 
England still leads. We have many things to remedy and abuses to 
Correct, but these are excrescences merely, An engine building firm 
have informed us since the above was written that they are driviog 
their machine tools to take heavier cuts, and generally to d> more 
work than they can even get Americans t3 believe possible: Yet no 
one hears of this firm except as a maker of very good engines.” 

The whole question of modern conditions cf manafacture cannot 


be dismissed by the off-hand assertions and claims of either the tool 
maker or the manufacturer. The workers have: claims. It may not 
appeal to the employers to consider these, but it will be impossible 
to avoid doing so. For the present the just claims of labour have 
been so ground up with their unjust claims at the hands of selfish 
and unscrupulous leaders, that great harm has been done to everyone. 
Oar own idea of manufacturing is that the fanction of machinery is. 
to increase production, and to reduce the cost of everything, and ta 
compel labour to put forth its energies under high pressure for short 
hours. At the moment America, which is using up the stamins of its. 
people by high pressure and long hours, really stands as the pvincipul 
obstacle to a more enlightened social system. nas 


NEW PATENTS AND ABSTRACTS OF — 
PUBLISHED SPECIFICATIONS, _ 


NEW PATENTS.—1999, 


Compiled expressly for this journal by W. P. THompson & Co., Electrical. Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. : 


22,597. ‘A locking device for electric incandescent lamps.” G.W. GorbRina, 
Dated November 13th. 

22,615. “An improved safety device for starting switches of electric motors,” 
A. J, ATTERBERG. Dated November 13th. (Complete.) | : 

22,650. ‘A new or improved method of preventing or diminishing sparking on 
breaking electri¢ circuits and apparatus therefor”. L. W. HEara. Dated 
November 14th. 

23,662, “An improved joint for troughs for electric cables.” A.B, TANNER. 
Dated November I4th. 

22,666. “A new or improved chemical generator of electricity.” E, LL. ANoER- 
son. Dated November l4th. (Complete.) 

22,679. “Electro-magnetic appliances.” J. L., Cutter. Dated November 
14th. (Complete.) 

22.702, “Improvements in or relating to electric motors.” A, Bout. 
(O. Patin, France.) Dated November 14th. 

22,707. ‘Improvements in the distribution of electricity.” A.SwrET. Dated 
November 14th. : 

- 22,710. “Improvements in apparatus for the electrolytic extraction of ’zirc.” 
H. H. Lake. (8, Stepanov, Russia.) Dated November l4th.. (Complete.) 

22,754. “Improvements in or connected with alternating arc lamps.” W. J. 
Davy. Dated November 14th, 

22,757, “ Improv®nents in electro-magnetic reciprocating engines.” W.H. 
Wuttsen and M.S. Conny. Dated November lith., 

22,762. “ Improvements in electrical switchboards.” W.Cowan. Dated 
November 15th. . 

“Improvements in telephones.” D. Macponap.. Dated November 
ith. 
“ A tinted film covering an electric lamp.” F, Dated: Novem- 

23,807. “Improved manufacture of lead peroxide and its application to élec - 
trical storage batteries.” H. Beckmann. Dated November lith. 

22,809. “Improved manufacture of magnet cores with ventilating passages 
transformers and the like.” O.T, Buatuy. Dated November 15th. (Com- 

22,829. “A material or composition suitable for electric battery cases, insu-' 
lating and other purposes and method of manufacturing the same.” “PHEerp’s 
Mera Limtrep, (C, J. Hubbell, United States.) Dated November 15th. 

22,830. “Improvements in primary batteries.” 8S. Ronimsox, 18. R. B. 
Robinson, United States.) Dated November 15th. 

22,82. “Improvements in batteries for the generation of ozone and for like. 
purposes.” Dated November 15th. 

22,853. ‘Improvements in electro-magnetic coils and magnets.” .. Jj Jones. 
Dated November 16th. 

22,857. “A medicinal light-curative pe ag for the production of complete 
or partial baths of chemical and electrical rays of light.” Li: Cunow. - Dated 
November ltth. (Complete.) 

22,889. “Improvements in or relating to trolleys for electric tramways and 
the like.’ W. R. Ornmanpy and J, Unsworth. Dated November 16th. 

22,900. “Improvements in magnetic cut-out apparatus.” ANDREWs. Dated: 
November 16th. 

22,919. “Improvements in insulators for electrical purposes and method of 
making same.” 8. W.JoHNson, Dated November 17th. fe ; 

22,960. “Improvements in electric insulating devices.”. H. H. Laxr.~. (Ii. 
McCarthy, United States.) Dated November 17th. (Complete.) - 

22,964. “A new or improved eleetric automotor carriage.” P. Henert and 
E, CannEVEL, Dated November 17th. 

22,989. “Improvements in electric tramways or railways.” F, Hewer, Dated 
November 18th. 
°23.009. “Improvements in automatic electric warning signals for railways ahd, 
the like.” Houtyer. Datéd November I8th. 

23,021. “Improvements in or relating to electric motor vehitles,” Serton-. 
Jonss (of the firm of W. P. Thompson & Co.). (Kélner Accumulatoren- Werke 


Gottfried Hagen, Germany.) Dated November 18th. (Complete.) 


. 28,029. “Improvements in or relating to electrical traction, particularly applio+ 
able for tramways and railways.” H. Lane. Dated November 18th. : 

28,033. “Improvements in secondary batteries.”- Dated- 
November 18th. 

28,040. “Improvements in or relating to ig for the electrolysis of. 
alkali chloride solutions.” A. J. Bout. (F, Stérmer, Germany.) Dated 

23,047. ‘“Improvements‘in radio-conductor tubes.” E. Ducretet. “Dated 

28,054. “Improvements in oy appliances for the elécttical cohduetors 
of electrical railway and tramway vehicles,” Siemens Bros. & Co., Limitrep. 
(Siemens & Halske Aktien Gesellschaft, Germany.) Dated November 18th, 

in current collecting apparatus-for the. underground. 
conductors of electric railways and tr ” Sremens Bros. ¢ 
( li, Halske Aktien Gesellschaft, Germany.) . Dated November -18th, 
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ELECTRICAL PATENTS OF 1885 EXPIRING IN 
NOVEMBER AND DECEMBER, 1899, 


We are informed by W. P. Thompson & Co, that about 180 applications for 
electrical patents were filed in November and December, 1885, of these some 
were never completed, and of those that were, only four have been maintained 
to run their full term, viz., 14 years; these being of considerable interest we give 
a short abstract of them below :— 


13,207. “An manufacture of metal wire for electrical transmission and 
ad Martin. Dated November 2nd, 1885. Relates to con- 


ductors. Compound wire for use as electric conductors is composed of two 


metals or alloys of different strength and conducting power enclosed one. 


within the other and drawn down to the required gauge. 1 claim. 

16,261. “th means for distributing electric energy.” S$. Z. de Ferranti. 
Dated December llth, 1885. Relates to cables. In a special system of dis- 
tributing electricity for lighting, the mains for conveying the current consist of 
two concentric metallic tubes with insulating material between. If the con- 
ductors are suspended from steel wires, they may be enclosed with the steel 
wire in a woven or other fibrous tube. 10 claims. 


15,658. ‘improvements in electric switches.” 6B. M. Drake and J. M. Gorham. 
Dated December 19th, 1885. Switches are constructed with contact blocks of 
one or two or more concentric springs cut on one side to admit of the end of 
od lever. Bolts are employed to tighten the contacts when necessary. 4 
claims. 


18,988. “I its in the means of and tus for the extraction of 
metals trom ores; particularly in the of ‘blue stone’ and similar 
complex ores, and for clotrlytcaly refining ogee and for the manufacture of sul- 

uric acid by electrolytic action.” W. Elmore, A. S. Elmore, and H. Barrett. Dated 
ecember 29th, 1885. Relates to a method of treating complex ores, and the 
object is to extract and refine the metals and to manufacture sulphuric acid by 
electrolytic action. The finely ground ore is roasted in a reverberatory furnace 
and while hot stirred in a tank with water or other suitable solvent for 
dissolving zinc and copper. The solution is removed to a tank containing zinc 
to precipitate the copper and any silver present, and the precipitate is fused to 
form an anode in subsequent 4 age The zinc left in solution is deposited 
by electrolysis, and the acid liquor obtained is passed over fresh ore. The 
residue, which may contain lead, gold, silver, &c., is smelted for lead, which 

alloys with the gold and silver and may be treated in the usual manner. e 
copper-silver alloy or other like alloy is refined as follows:—The alloy is made 
the anode of an electrolytic apparatus, consisting of a tank divided by a porous 

ition. Both cells are partially filled with a solution of cuprous chloride; 
the liquid in the cell containing the anode is kept at a lower level by means of 
an adjustable overflow. On passing a current through, part of the copper is 
—_— at the cathode, while the remainder, together with the silver, is dis- 
solved. The solution is treated with an iodide to separate the silver, and then 
passed back to the tank to be re-charged. The sulphurous fumes given off in 
calcining are, together with steam, passed into a chamber, through which elec- 
tric disc es pass between conductors, preferably of platinum combs; sul- 
phuric acid is formed and condensed. 4 claims, : 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THompson 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


3,906. “I in suspension devices for electric and other lamps.” 
Pp, ¢. Pasquet. Dated February 16th, 18:8. A yoke secured to a ceiiing or wall 
has three projections supporting @ hollow ball which carries a tube containing 
another sliding tube soqporting an electric or other lamp or gas burner. The 
ball is held frictionally by a ring and springs of any kind. In modifications, the 
ring and springs are dispensed with, the yoke being made longer, and the tube 
extended above the ball to carry a counterweight, or the upper part of the ball 
made solid to serve as a counterweight. Gas may be supplied to the burner by 
fiexible tubing. Electric current may be supplied by flexible conductors, con- 
trolled by a spring coiled on the tube, or a spring roller, or pulleys and weights; 
segmental rods may slide within corresponding conducting strips, within the 
tubes, or two parallel tubes may be used. 1 claim, 


4,004. “improvements in switches for altering the speed and direction of 
revolution of electric motors.” W.R. Edwards and $.F.Beevor. Dated February 
17th, 1898. Relates to switches for altering the speed and direction of revolu- 
tion of electric motors used for propelling boats or for other purposes, where 
the current is supplied from storage or other batteries. The arrangement ma 
be such, for instance, as to enable a boat to be driven at full speed or half s; 
ahead, or at full speed or at half speed astern. For this purpose, the battery is 
divided into two halves, and the two speeds are obtai ti 


yy g these 
in series or parallel, as the case may be, while the direction of revolution is 
changed by reversing the connections of the armature or field magnet. An 
auxiliary resistance switch is employed for preventing sparking at the contacts 


of the main switch. The main switch comprises, in addition to a central 
contact, two series of concentrically-arranged contacts which are cross- 
connected. Above these contacts is arranged a rotary switch arm carrying six 
spring brushes, connected together in three sets as shown in dotted lines. A 
resistance switch is interposed between the main switch and the field terminal 
of the motor. This comprises two quadrantal series of resistance contacts, an 
inner contact and a rotary bridge-piece shown in dotted lines. The two 
switches are geared together in such a manner that one complete revolution of 
the resistance switch causes the main switch arm to move from one of its five 
positions to the next. When the latter is in the highest position shown, the 
two parts of the battery are connected in series for full speed ahead, while in 
the next position the two parts are connected in parallel for half ed ahead. 
When it reaches the horizontal position, the current is cut off and the motor 
stopped. Further movement reverses the armature connections and puts the 
two halves of the battery first into parallel for half speed astern, and then into 


series for full speed motors. 4 claims. 
4,046. ‘improvements in or connected with the distribution of electricity on 
the three-wire system with the neutral wire at earth potential.” A. B. 

we. and E. $. W. Moore. Dated February 17th, 1898. Relates to a 
system of three-wire distribution for railways and other purposes, in which two 
or three wire circuit generators are arranged with balancing transformers so 
that_the central point is earthed amd the greatest difference between the feed- 
ing leads is double that between the lead and earth. The balancing trans- 
formers are preferably those of the variable ratio type described in Specifica- 
tions No. 11,158 and No. 24,296, a.p. 1895, and may be controlled by an electric 
governor such as described in Specification No. 19,871, a.p. 1896, In a modifica- 
tion a triple commutator transformer may be employed, the whole of the branch 
network being taken by this one transformer. 8 claims. 


4,076. “‘improvemenis in methods and tus for electro-thermally treating 
materials, more particularly for the of calcium carbide and other car 
hides, and the reduction of ores.” H. Maxim. Dated February 18th, 1898 A 
furnace for making calcium carbide, reducing ores, or other purposes, is pro- 
vided with two or more parallel electrodes, which are covered with the 
materials, On starting they are connected by an incandescent conductor, and 
during an operation they are gradually withdrawn lengthways from the furnace, 
<> layer or layers of the product, which is removed as slabs after cooling, 
or in the fused state. The furnace may be movable on wheels, and the elec- 
trodes stationary, Adjacent pairs of electrodes may be supplied with separate 
currents, or multiphase alternating currents may be used. The starting con- 


ductor may be a carbon plate, grooved so as to be readily broken, or a line of 
broken po Pom The electrodes may be solid and be passed into the furnace 
through carbon tubes, electric connection being maintained by carbon : 
or hollow electrodes may be used, and coal dust fed through them. They may 
be cooled by water pipes. A ae of electrodes may be to. close a hole for 
discharging the uct, which is kept fused near the hole by these electrodes, 
Several furnaces may be movable in an outer casing. e@ gaseous products of 
the furnaces, or other fuel, may be burnt with an air blast to heat the fresh 
rials. the air being heated by the ucts of combustion, or by burning 


materi 
some gas in it. The supply of material is controlled by two valves. 14 claims, 
By: 


4,282. “ in automatic out-outs for arc electric 
Dated February 2ist, 1898. Relates to a cut-out for the shuni 

coil of an arc lamp for protecting it from the full electromotive force of the 
circuit. A lever pivoted to the frame, and carrying a contact head, normally 
rests against a contact and closes a circuit through the shunt coil. A weight 
loosely mounted tends to hold the lever in position. It is fitted with a pin which 
projects into the path of an arm mounted ona spindle forming part of the 
regulating mechanism. The lever also carries a by or tooth with which 
engages a pawl pivoted on the arm and having a small independent movement 
controlled by a pin working in a slot. When the carbons are burnt out the arm 
is thrown over against the contact, so cutting out the shunt coil, 2 claims. 

4,306. “improvements In electrodes for sec batteries.” P. W. Northey, 
Dated February 2tst, 1898. The plate or grid is m up of a series of indepen- 
dent sections of short ribs supported at their ends by cross-bars. The ribs may 
be at any angle with the sides of the grid, and those in some sections may be at 
a different angle to those in other sections, A diagonal bar aids the 
collection of the current, 8 claims. 

. 4,441, “Improvements in or relating to electric motors.” H.0. Duncan. Dated 
February 22nd, 1898. (Date claimed under Patents, &c., Act, 188, Section 103, 
January 14th, 1898, being date of application in France.) Relates to electric 
steering propeller motors for B rog my boats and other vessels. The motor is 
mounted on four columns so that it may be raised and lowered by means of a 
screw passing through a frame or base. is frame is secured to two approxi- 
mately vertical tubes, which terminate below in a water-tight casing in which is 
arranged the shaft of a screw propeller. These parts are detachably mounted 
on the stern ofthe vessel. Thepulley on the motor shaft transmits motion toa 
second pulley on the screw ang sa shaft by means of a belt or its equivalent, 
the tension of which can varied by operating the screw so as to raise or 
lower the motor. To the frame is secured a bar terminating in a steering- 
handle, and covered by a tube through which the conducting wires. This 
handle can also be rotated so as, by a suitable arrangement of contacts, to 
reverse or stop the motor, A sheet-metal plate, acting as a rudder, is secured 
to the casing. 2 claims, 


6,029. in regulating apparatus for aro Leitner, 
Dated March st, 1898. Relates to arc lamps. An electromotor regulating 
apparatus is constructed as shown. The carbon holders are hung by cords on 
opposite sides of a horizontal shaft, or otherwise connected to this, and may be 
weighted so that they tend to move apart. The shaft carries an armature 
wound with fine wire and provided with a commutator and brushes by which it 
is connected in series with fine windings on a differently wound field magnet, 
this circuit being connected between the terminals of the lamp, The other 
winding of the magnet is in series with the carbons, The magnet is finely 
laminated, and the two coils on it may be connected together either in series or 
parallel to adapt the lamp for different currents. 1 claim. 


5,064. in pon-synchronous electric R. Belfield. 
(B. &. Lamme.) ated March Ist, 1898. Relates to motors, alternating current. 
In a rotary field motor the primary member is provided with a distributed drum 
winding, which, when supplied with polyphase currents, will produce a rotating 
field closely approximating in effect to a single pole of uniform strength 
mechanically rotated. For this purpose each coil of the winding is made to 
embrace a circumferential core space, the width of which is either materially 

ater or materially less than that obtained by dividing the whole circumference 


number of poles, 2 claims. ‘ 


6,066. ‘improvements in electric switches.” R. Belfield. (H. P. Davis). Dated 
Ist, 1898. Electric switches. Contact is secured between the movable 
arm and the fixed contacts by means of curved and slotted metallic washers. 
In order to give a quick break a supplemen contact pivoted between plates 
and working between spring contacts may rovided. The head is held 
between the contacts until the switch arm is rai into the position shown in 
dotted lines, when the heel forces it out and the springs give a quick break. 
2.claims. 

6,133. “* in electric lamp fittings.” J. M. Huisman and H. C. Gover. 
Dated March nd, 1898, An electric epmbeaent lampholder is provided with 
a ring carrying a silvered or enamelled reflector and serving also to support an 
ordinary shade. A coloured or ornamental glass is supported by engaging its 
flanged edge with springs on the reflector. 1 claim. 


6,172. “ irene In telephone transmitter.” J. V. Collingwood. Dated 
March 2nd, 1¢ A oe is formed of a carbon block having conical or 
other perforations in which are So balls or their equivalent of compressed 
carbon or other suitable —_ . The balls rest against a carbon diaphragm 
and the front is provided with a mouthpiece and gauze protector. The appa- 
ratus may be reversed, the carbon diaphragm being behind but having an air 
space round it. The carbon block in this case is mounted on a pine diaphragm 
which is fixed in the metal casing by an india-rubber washer. 3 claims. 


6,177. “ improvements in machines.” W.B. Sayers and Mavor 
and Coulson, Limited. Da March 2nd, 1898. Dynamo-electric machines. 
Comprises improvements on the invention described in Specification No. 27,209, 
A.D. 1896, according to which reversing poles are employed, in conjunction with 
commutator coils, for the purpose of enabling a fixed position of the brushes to 
be maintained without sparking. In one arrangement the reversing pole-pieces 
are supported in close proximity to the field magnet _ by a non-magnetic 
carrier, in such a manner that they can be adjusted relatively to the armature 
and the field magnet poles. The means for effecting this adjustment consist (!) 
of a pin and slot connection with the carrier, and (2) of set screws acting on the 
said carrier. According to another arrangement, the reversing pole-pieces are 
secured to the field magnet poles, or to extensions thereof, by means of screws, 
and are provided with distance pieces at one end and adjusting screws at the 
other. In some cases the air gap between the armature surface and the field 
magnet face is made to gradually increase in radial width towards the polar 
edge, which is strengthened by armature reaction, and the reversing pole-piece 
is arranged comparatively close to the armature. The reversing pole-piece may 
be made up of iron lamin sec between side and end plates, and it may be 
attached to the field magnet pole, with one end bearing directly against the 


said pole. 8 claims, 

6,690. “ in ” A. H. Skeld. Dated March 7th, 1898. 
Microphones.—Microphones are arranged with the granular carbon divided 
into cells formed by cross-pieces and rings of felt. The cells are faced on their 
lower surfaces by a cen carbon block and two semi-annular blocks, all in- 
sulated from each other and mounted on the ebonite disc, The diaphragm a8 
three pieces of tinfoil insulatingly mounted on its under surface and so arranged 
that the battery current has to pass through all five cells in series. 2 claims. 

6,371. “improvements relating to the driving of sewing machines by slec- 

.” H. Lea. Dated March 15th, 1898. lates to means whereby 40 
electric motor can be readily applied to any existing sewing machine and its 
action controlled by a pedal switch. The motor is secured to a wooden base by 
means of screws passing through a slotted plate, so that its position relatively 
to the machine may be adjusted for the purpose of tightening the driving 
cord. Upon the motor spindle is a brake wheel, to which a brake shoe is 
applied by a lever acted on a spring. When the motor is started by depressi 
the dal switch an electro-magnet connected in series with it attracts one en 
of the lever, and releases the brake; when, however, the motor circuit 1s 
broken, the brake is again applied by the action of the spring. The eiec 
driving 8; is attached to the machine by means of metallic tongues on 
the base of one fitting into or sockets on the base of the other. 1} 
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Supplement to the ‘*ELECTRICAL REVIEW,” December Ist, 1899. 


“Flectrical Review” List Electri 
OVERHE., 


Weight POWER STATIC 
Number of 
LOCALITY. | Lines owned by. Track. Gauge. Rails Car Motors, | 
| per | 
| yard. Trailers Boilers. Engines. 
| ft. in. | 
Aberdeen ..-----seeeceereceeeeeeeee Corporation .... | 2} miles double, | 4 8% | 98 lbs. | 13 miles centre pole, | 8 Gx | Westinghouse, | 8 Babcock-Wilcox .... | Willans and Bel 
; mile single | 1}miles span wire | | 80 h.p., two | 
| | per car 
| 
| Corporation | 4 0 |9231bs.|} Bracket arms, with 8 — | Siemens, two * * 
Blackbu | 
| centre and side | per car 
| pales | | 
| 
Blackpool ...----+-+2++eseeeseeeeeee Corporation .... | Running and ar- | 4 8 | 96 lbs, | Bracket arms, with | 16 | -- | G.E.52...... | es Parsons steam tu 
ranged for, 11 side and centre | 
Blackpool and Fleetwood seseeees| Blackpool and 64 miles of en- 4 8}/| 98lbs.,| Bracket arm, centre | 24 3 | G.E.1000  _—| 4 Lanc., 30 ft. by 8 ft., | 5 Mather-Platt 
| age 83 and side poles, | | (bogie) and economiser marine 
igh speed, | an wire , 200 h. 
miles tramway 56 Ibs. an 
Bolton ...-- | Corporation .... | 3] milessingle(l4. 4 8% 100 Ibs.| Mainly side brack- 70 30 2 30h.p. Walker Vertical compoun 
| miles new) ets, span wire | sOF | per car liss 
| | 40 
| | 
Bradford......-+-scceeesceecceeesees | Corporation .... | 5 miles girder 4 0 | 109 lbs. Bracket arm sus- | 24 4 | Westinghouse, | 10, of 4,420h.p. ...... | 18, of 4,530 h.p.... 
| and Demerbe pension | No. 49 
Brighton and Rottingdean ........ | Brighton and Rot- | 8 miles, 2 tracks | Each | 55 lbs. | Steel and wood 1) — |4G.E. 
| tingdean Sea- used as one, track poles, bridle sus- 
| shore Electric 18 ft. over all | 2 8&4 | pension | 
| Tramroad Co. | 
BristOl] | Bristol _Tram- | 84 miles ........ | 4 8} | Side and centre | 51 | 15 | G.E. 800 .... | 4 Lanc. | 4 250 h.p., 
ways and Car- | poles, and span | Seymour, direct 
riage Co. | | wire | | 200 revs. 
Carlisle City of Carlisle | 7} miles........| 3 6 | 86 Ibs. | | 49 — |2 20 bp. per | 
Electric Tram- car 
| ways Co., Ltd. | | | 
Cork Tramways | miles double, 3 | 86 lbs. Chiefly centre pole, | 28 | -— | B.T.H. ...... | 6 Babcock-Wilcox .... | 8 McIntosh-Seym 
and ___ Electric 2 miles single | | with bracket arms | Allis, horiz. ta 
Litg. Co., Ltd. | | compound 
Coventry......---+-+++++ seen eeeeeees | Coventry Electric | 54 miles single.. 8 6 | 84 Ibs. Cross _ Suspension | 20 5 Each car 2 20 | 2172h.p., watertube.. | 2150h.p., Browett- 
Tramways Co. | and side brackets Sala ley comp. con 
| ouse rect coup. ; 2501 
DO. os Do. 5 big | 65 Ibs. | — | — | — 2106 h.p., water tube.. | 2150 h.p., do., bel: 
rail join | 
cast weld pro- | | | | 
cess, Steel sleep- | | | 
DAPWEN Corporation 2°84 miles, double 4 0 95 Ibs. Span wire rosettes 10 | 52, W. 49, 8 Lanc., 30 ft. by 8 Belliss-Morcom, 
| track | | and side poles _((bogie) | W. 46 refuse destructor b.h.p., 1 450 b.h. 
Devonport and Suburbs........-- Devonport and | 44 miles double, | 3 6 924 Ibs. | Sidetrolleythrough- | — — 
| District Tram- 4 mile single | | out | 
| ways Co. | 
Cor- | 3 mile double | 3 6 — | Not decided 
poration | 
10) (:) Sno | Corporation .... | 8 miles single, 3 6 87 Ibs. | Side poles with 16 — | G.E.800 .... | 2 watertube.......... | 2 horiz. tandem 
| 14 miles double | | bracket arms pound 
| | | 
Dublin and District .........0---+-+ gee Deaite ae. | 5 3 | 92 Ibs. | Centre pele, —_ 200 30 | G.E. 52and 800 | 12 Babcock-Wilcox.... | 6 Allis, 600 h.p. eac 
3 pally, | wire, side | 
pany, Ltd. track | | poles | 
| | 
Dublin and Luean Dublinand Lucan 6} miles single, 8 6 | — 2 compound horiz 
| oe 4 mile double | | | | condensing 
| | | | 
Dudley, Stourbridge, and District | 54 miles ........ | 8 6 | 90 bs. | Span wire, centre | 18 | — | G.E.800...... 3 Lanc., 28 ft. by 7 ft... | 3 175 ih.p. Ball-' 
pole, side brackets | horizontal _ ta: 
Traction Co. | 
| | 
| 
Dundee Corporation .... | miles double 4 84 | 90 Ibs. | Side and centre| 20 | — | ElectricalEquip-| Lanc., 4 30 ft. by 8 ft., | Willans ......... 
track and poles,with bracket ment Co. 4 24 ft. by 7 ft. 
34 Ibs. arm and side trol- | 
| le | 
East Ham .......ccccccccess se eeeeee District Council | 14 miles double, 4 8} | 87 Ibs. Side poles, with| 10 | — oe 4 water tube.......... 4 compound horiz 
2} miles single | bracket arms direct coupled 
a alae Portrush, and Gay pone. 84 miles single .. | 3 0 = Overhead trolley .. | 5 | — | Siemens, 1 per — 2 turbines, 50 h.p. 
an "Bush Val- | | 
| ley Railway and | | 
| Tramway Com- 
| | 
GIASZOW | Corporation .... | Running, 3} 4 4%} 100 Ibs. | Span wire ......-- 36 — | General Elec- | Babcock-Wilcox .... | 3 McIntosh - Sey 
miles tric and Wes- tandem compoun 
gr mile. tinghouse revs. per minute 
Guernsey ...-.. Guernsey Rail- miles single .. | 4 84 40, _ 8 | 7 | Siemens, and 2 loco., 1  Babcock- | 2compound ..... 
| way Company | and G.E. 800 Wilcox 
| | 82 Ibs. | | 
| . } | 
Halifax Corporation .... 11} miles ...... 3 6 | 98 Ibs. Side poles ......-. 40 | — | E.C.C., West- | Lane. and water tube Low speed _horiz. 
| | | inghouse, high speed, Belli 
Hartlepool General Electric miles single... 8 6 | 65 lbs. Side trolley(Dickin- 15 | — | E.C.C. 1 per | 2Galloway,20ft. by 6ft., | 8 Willans vertical 
Tramways Co., | ; son) | car, and 1 Tinker pound 
Ltd. | | others 
Corporation .... | 9 miles double, 1 4 8} 96 lbs. Bracket arm, with | 60 20 | Westinghouse | 4 Lanc., 30 ft. by 8 ft... | 3 Belliss tandem 
mile single,cen- | centre poles, side and Siemens pound 
___ tre groove rails | | poles, and span 
| wire 
Isle of Man—(1) DovuGLas anp Laxey (1) 14 miles single 3 0 | 56 lbs. | = arm, centre | 13 14 220h.p. percar | 5 Lanc., 20 ft. by 6 ft... | 5 Mather-Platt ve 
| pole | 90 hep. 
(2) Laxey AND RAMSEY. tric Power Co. | (2) 21 miles single | 3 © | Ibs. | Do. 9 9 | 420h.p.percar | 3 Galloway, 26 ft. by | 8 “Mather-Plact 
| | | 6 ft. 6 ins. tandem comp., 
(3) SNAEFELL MOUNTAIN .......----- (8) 11 miles single | 3 6 a oa Do. 6 — | 425h.p.percar | 4 Lanc., 26 ft. by 6 ft. | 5 Mather-Platt I 
S. | 6 ins. comp., 120 h.p. e 
Kidderminster and Stourport .... Kidderminster | 44 miles ........ 8 6 | 75 lbs. Bracketarms ....| 9 | 4 Double motor | 3 Babcock-Wilcox .... | 3 Universal, 150 | 
| 
| _ ways Co. 
LOCUS... | Corporation .... Running 7 miles | 4 §&4 | 100 Ibs. Bracket arm,centre | 75 | 18 | G.E. €00 and | 6 Lanc., 30 ft. by 8 ft... | Fowler horizontal 
double and side poles | | G.E. 58 pound condensit 
| 400 h.p., 1 1,300 
Liverpool Corporation .... | 20°6 miles ...... 4 83/98 lbs. Span wires andj} 86 | Schiickert, Lanc., 30 ft. by 8 ft. .. | Willans, 800 and 
| bracket arms with Walker, G.E. h.p. 
centre poles | | 52 and 58, 
| 
| 
London | London United | 20 miles ........ 4 8} Double trolley, four, — | — 8 water tube, weighing | 4 750 h.p. cross 
s BusH, KEw, AND) Co., | _ overhead wires, | | hoppers, mechanical pound condensin 
NS td. | three-wire sys- stokers revs., 2 crank tai 
tem | | | compound 
Manchester Corporation .... | — | Span wires | 
| | (probably) | 
Middlesbrough, «8 ‘ Imperial Tram- | 15 miles........ 3 6 |92$Ibs. Centre and side 8 — G.E.800 .... | 3 water tube, weighing | 3 400 h.p. Reyn 
orna y ways Co., Ltd. poles, bracket arm | wheel hopper Corliss horiz 
tee bogie | | cross compound 
cars | | densing engines (: 
| | | 
Norwich .........-.---eeeeeeeeee eens _ Norwich Electric | 18 miles single 3 6 | 651bs. | Bracket arm and 40 | — | Westinghouse, | Babcock-Wilcox, 4 3800/4 3800 h.p. Bro 
Tramways Co. 8 miles double | span wire, with | No. 46a h.p. Lindley comp 
| side poles and tandem condensi 
| Tosettes 
Nottingham Corporation .... | 14} miles double, 4 8} | 100 Ibs. — 
4 miles single 
Corporation .... | 25 miles ........ 4 8} 100 Ibs. | — — 
| 
Oldham, Ashton, and Hyde........ Oldham, Ashton, | 8 miles ........ 4 83 | 90 Ibs. | Span wire ........ | 96 12 Double motor — — 
yde (on | equipments, 
ric Tram. Co. | order) | G.E. 50 
Plymouth ...... see e cece cece seeseees Corporation .... | 3:1 miles single 3 6 | 92lbs. Side brackets and 6 6 | Westinghouse, | 3 Lanc., 80 ft. by 7 ft. | 2 Belliss, 150 h.p., 
| Span wires 225 hp. 6 ins. revs. 
lles ce) 235 | | 
Potteries (North Staffordshire | | | 
tv) es (No ordshire) .... Potteries Electric | 33 miles ........ 4 0 | 87$lbs.| Span wire ........ 20 | 20 | GE.800 .... | 3 Lancs, 30 ft. by 7 ft., | 2 "McIntosh-Seym 
Trac. Co., Ltd. | economiser 330 h.p. horiz. 
| dem comp. 
St. Helen, Lancashire Corporation .... | 6 miles running,| 4 83 | — | Span wire and side} — | — | G.E.68 ...... 2 Lancashire, 2 Bab-| 4 Willans. 9 
13 miles con- | brackets, centre 


wed 
? 


ectric Tramways and Railways the Unit 
HEAD TROLLEY 


LINES. 


POWER STATION EQUIPMENT. 


CAPITAL OUTLAY. 


a Total Rolling Stock 
Engines. | Generators. | capacity Station. and El 3 
| | | | 
‘ Willans and Belliss .. | Bruce-Peebles, 200 kw.; | 700 | _ = — | £32,000 
| Mather-Platt,390 kw ; | 
| Holmes, 110 kw. = 
| 
| | | 
Parsons steam turbines | Parsons ....... 250 _ Cost of con- | 
| | version 
| estimated | 
at £10,000 | 
ft. | 5 Mather-Platt i..cct | Mather-Platt, multi-| 600 | £96,522 | £54,771 £17,365 £168,658 
coupled marine com- | polar shunt, 120 kw., | | | > 
pound, 200 h.p., 165 | chloride battery, 360 | 
revolutions per minute kw. hr. | 
Vertical compound Cor- | 21,000i.h.p.,2500i.h.p., | Ltg. and New track, £40,000 £85,325 = 
liss | 12-pole Mather-Platt traction | £70,000; (about) 
| station, | value of old, 
'3,000 i.b.p. | ; | | 
| 
| | 769 £49,490 — £32,854 — 
o | — | | = | £88,792 
| | | 
| 
| | | | 
.. | 4 250 h.p., McIntosh- | 4.B.T.H., 150 kw. 600 | — - | = 
Seymour, direct coup., boosters | 
200 revs. | | 
| 
| 8 McIntosh-Seymour, 2 | B.T.H. ...... | 1,400 % | = 
Allis, horiz. tandem | | 
compound | | 
.. | 2150h.p.,Browett-Lind- 4 100 kw. Westing- | _ £126,000 
ley comp. cond. di- house, 1 17 kw. | 
rect coup.; 250 revs. | | | 
2 150 h.p., do., belted .. | 
| | | 
| | | | 
t, | Belliss-Morcom, 2 250 | Siemens, 2 150 kw. 600 £15,000 —_ £15,000 | £56,500 
b.h.p., 1 450 b.h.p. .. comp. 1 300 kw. shunt | (doubling | * 
' present line) 
2 horiz. tandem com- 2 G.E., 6-pole com- 200 £16,944, on £13,311 £30,255 
pound pound | including Company | 
bonding | 
6 Allis, 600 h.p. each .. B.T.H., 500 kw..... | 9,000 
| | | 
| | | 
2 compound horizontal | -- = 
condensing | ate | 
| | 
3 175 ih.p. Ball-Wood | 3 100 kw. Thomson- . 30 — 
horizontal tandem Houston 
compound | 
Parker and Siemens 1,760 £31,241 | £41,810 | £16,980 
* t 
4 compound horizontal | 4 direct current ...... | 825 _ —_ _ aa 
direct coupled 
2 turbines, 50 h.p. each | 2 Siemens ............ — as = — | £46,841 
| 
| | | 
3 McIntosh - Seymour | 3 200 kw. each, 8 poles 600 | £415,976 £21,193 £45,446 | £482,615 
tandem compound 200 (3$ miles) | (40 miles) | (3} miles) 
revs. per minute | | 
| 2compound .......... Siemens, compound «100 _ £33,628 
Low speed horiz. and | E.C.C.......0. idee 1,250 £40,000 | £73,000 £24,000 | £137,000 
high speed, Belliss 
| 
| 3 Willans vertical com- E.C.C., 1 Mather- 120 = £33,187 
pound | Platt, E.P.S. battery | 
8 Belliss tandem com- 3 Siemens, 2-pole com- | 900 £38,443 £24,218 £17,700 £87,244 
pound pound, direct coupled | (station), * 
£6,883 
| (depots), 
5 Mather-Platt vertical | 5 Mather-Platt, 50 kw. | 250 — 
comp., 90 h.p. each | each 
y | 3 Mather-Platt horiz. | 3 Mather-Platt,120 kw. 360 
tandem comp., 180 each 
h.p. each | 
| Mather-Platt horiz. 5 Mather-Platt, 60 kw. wag? 
comp.,120h.p.each | each 
3 Universal, 150 b.h.p. 6-pole Mordey direct 300 _ - | = 
each | coupled, 100 kw. each 
| | 
Fowler horizontal com- 4 2-pole, 125 kw. each; 1,250 — — | _ _ 
pound condensing, 2 1 12-pole, 750 kw. 
400 h.p.,11,300h.p. 
800 and 1,200 | Siemens........ 1,200 £67,469 £58,492" | £125,961 
| 
Z| 4 750 h.p. cross com- | 2 cont. cur.; 1 direct | (Station _ _ - 
pound condensing, 90 coupled, 500 kw., 3- capacity 
revs., 2 crank tandem | hase 5,000 volts, 2 75 to be 
compound _ kw. 500 volts for Itg.; | 5,000 h.p.) | 
| 200 kw. rotary convt. | 
| and static trans. at 
| sub-station 
| — | _ } £860,000 
| | voted 
8 400 Reynolds- 8 00 kw.,82-pole, 2,500) — = — - | = 
Corliss horizontal | volt, 3-phase alter., 2 | 
cross compound con- | 4-pole, 200 kw., ro- 
densing engines (Allis) | tary conv. and trans. | 
| at sub-station 
4 800 hp. Browett- | 4 Westinghouse direct 800 
Lindley compound | _ coupled, 200 kw. 
tandem condensing 
2 Belliss, 150 h.p., 375 | 2 Westinghouse, 6-pole, 200 _ £56,000 £7,500 — 
revs. 100 kw. * 
2 “MclIntosh-Seymour, 2 G.E., 200 kw., 6 pole, 430 
$90 h.p. horiz. tan- | 1 80 kw. 
dem comp. 


| Date | Tramways Electrical 
opened. | Manager. Engineer. 
_ D. Moonie.. J. Bell 


'March, A.S. Giles.. | A. S. Giles.. 
1899 


June, J. Lancaster R.C. Quin.. 
1899 


Cameron 


J. W. Mahon 
(and Sec.) 


July, 
1898 


Jan. 1st,, A. Ellis .... | A. Ellis ... 
1900 


‘(appr's.) 
July, C.J. Spencer A. H. 
1898 Gibbings 


| Volk .... | M. Volk... 
1896 


Oct., | Geo. White | J.C. 
1895 (Managing Robinson, 
Director) H. F. Par- 


shall (consg.) 


| 


Annual Car 


Mileage. 


153,390 


Last year 
(conduit 
system), 
259,754 

355,565 


344,519 


About 


_ (estimated) 


| 


Dec., | W. G. Davis | C. H. Merz 
1898 (and Sec.) 
Dec., | RB. 
1895 Whitehead Winslow 
July, 
1899 
R. W. Smith- 
Saville 
and S. Clegg 
F. S. Pilling, 
Res. Eng. 
Sept., E.Carden..  E. Stilgoe . 
1897 
C.W.Gordon' Consulting: 
_H.F. Parshall, 
Resident : 
. W. Towle 
—  .|M.Rathborne W.F. Clarke 
July, R.Smith .. R.N. Tweedy 
1892 
— P. Fisher .. | W. H. 
Tittensor 
- W. C. | W. C. 
Ullmann | Ullmann | 
Mar., A. Trail 
1883 
Oct., J. Young.... W.Clark(chf.),' 
1898 As 
Rossignol, 
(assistant 
Feb., A.L.Davis_ A. L. Davis 
1892 
| June, FF. Spade H. F. Street 
| 1898 
|May,'96 L. S. 
and Gallaworthy 
Feb., '99 
July, W.J. Mc- A. S. Barnard 
1899 | Combe | 


July, J.Shaw.... | J. Shaw .. 
1894 | 

Aug., J. Shaw .... Shaw... 
1898 


| | 
| 


30,000 miles 


‘Present daily 


Aug., | J. Shaw .... | J. Shaw.... 
1895 | 
| | | 
May, | A. Stewart | J. B. Clarke 
1898 (Suprtdt.) | (Power 
Suprtdt.) 
Aug., Wharam J. Burbidge 
1897 | 
Nov., | C. R. Bellamy | A. B. Holmes 
| 1898 
| | 
J. C. Robin-  H. F. Parshall, 
|" son, En- Consulting | 
| |  gineer Engineer 
} 
= C. H. 
Wordingham 
| Aug., | J. C. Robin- | — 
| 1898 son, Direc- 
| tor and 
| Engineer 
A.N. | ALN. 
| Banister Banister 
— Jj. Aldworth Hz. Talbot .. | 
| | | 
| | 
June, | E. H. | J. A. Fraser 
1899 Mottram Power 
| (Suprtdt.) (Suprtdt.) 
| J. H. Rider 
t., | C.R.Everson | J. 
| 
| | 
S. Olver.... | S. Olver.... 
1899 


700,000, 
estimated 


204,257, 
1899, 


287,000 


11,833 


760,000 


142,116 


135,740 


146,000 
(estimated) 


per car 


mileage 
about 5,000 


Cost 


ile, 


6°86 


8 


575 
Le | (3} miles) | 


8-08 


4°83 


per Car) Expenses 


Pence. | Rec 


49-7 | 


70°3 % 


Ratio of 


REM: 


| 
| 
| 
| 


Line to be finished by the middk 
extension sanctioned. 


Corporation now equipping 15 mil 
motor cars, each with 4 motors, 
Combined lighting and tractix 


Combined lighting and traction std 
trolley system five months ago, fi 
to extend track 15 miles. 


% Including overhead wires, pole 


Combined lighting and traction stat 
| #Includes cars, £34,825; overh 
£6,500; feeders, £18,000. Lease, 
£50,000. 


| 
| 2 lines running, 3 lines constructit 

yet sanctioned. Combined light 


' 60 kw. direct current G.E. tran 
Tudor battery. 


| 50 miles, changing to electricity. 2 
station now erecting (10-pole dire: 


| Current supplied by Corporation. | 
| neers, Pritchard & Co., A. Dick 
early in 1900. 


| % Combined lighting and traction st 


Inclusive of £26,500 for tramway 
power station. 


| Power from Devonport Corporation E 
well, C. H. Gadsby, Joint Enginee 


| C. Chadwell, Engineer. Powers obt 
begun. 


52% 


| There are two other stations at prese 
but they will be closed down as 
Ringsend is completed. 


Now converting from steam to electric 


Line within Borough of Dudley suppli: 
stn. Now constructing: Dudley ar 
per yard; Kinver, 44 miles, 90 lbs 
span wire and side brackets. 


| Lines in process of conversion ...... 
% Power to be supplied from lighting 
+ Exclusive of cables. 


Lines not yet constructed, but contract 


| Traffic partly worked by steam in addit 


35 miles double track being electri 
double track to be constructed. 


40 % 


24 miles new track under construction, 
» Traffic rapidly increasing, exact fig 


Lines worked and extensions (24 mile 


71°25 % 
Electric Tramways Co., Ltd. 


34 miles double track now running 
* Capital outlay figures are to Septembe 


1 accumulator sub-station 


1 accumulator sub-station 


1 accumulator sub-station 


. 
92 miles track in construction, 36 miles 


39% 


| ic Lighti 
— ; Ener, urchased from Electric Lig ' 
po lines are reconstructing fo 

the rate of about 1 mile per week. 


t 1 mile of conduit, } in. slot, centr 
= 75 miles track, total length of li 


moting, &c.). 


' Power from lighting station 


Lines constructing 


Arrangements now proceeding for equipmen 


| prawings and specifications now 
Gea of the Borough Surveyor, Mr. 
{ 


reparin 
S. A. 


— + Current obtained from the Ashton-under-Ly 
| 


x Combined lighting and traction plant .... 


Capital issued £400,000 ; electrical equipment 
miles running. 


| | 
| 
| 
| 2 
| | 
| 
. — 7: 
| 
| 
| 
| 
} 
| 
| 
- 
| 
| 
| 
| | 
| 
| | 
| 
| 
| | 
| | 
| | 
| = 
| 
| | 
| 
| 
| 
| 
| | 
| 
| | 
| 
| | 
| 
| | 
| | 
— 
| 
| 
| 
| 
al, | — | 
! 
| 
| 
| | 
| 
| i 
— | : 
| | 
| 
at 150,000 
| 
| 
| 


IEW,” 


December Ist, 


1899. 


Review 


List Electric Tramways and 
OVERHEAD TROLLEY 


Weight 
of 
Gauge. Rails 
per 
yard. 
j 
ft. 
le 4 | 98 Ibs. 
4 0 | 92% Ibs. 
| 
4 83 96 lbs. 
14 
| 
} 4 83 | 98 lbs., 
yr | 83 Ibs., 
and 
| 56 Ibs. 
14 4 84) 100 Ibs. 
me, 4 0 | 109 lbs. 
Zach | 55 lbs. 
track | 
2 
4 8} | 923 Ibs. 
3 6 | 86 Ibs 
| 
3 0 | Ibs 
3 6 | 84 Ibs 
65 Ibs 
} 
| 
4 0 | 95 Ibs. 
| 
| 
3 6 | 924 Ibs. 
3 6 | 87 lbs 
5 3 | 92 lbs. 
3 6 | 
3 6 | 90 lbs. 
1 84 90 Ibs 
and 
34 Ibs 
1 84 | 87 Ibs. 
3 0 
1 9} 100 Ibs. 
83 40, 74, 
and 
82 Ibs. 
6 98 Ibs. 
3 6 | 65 lbs. 
4 8} 96 lbs. 
3 O 56 Ibs. 
3 623 
3 6 56 Ibs. 
65 lbs. 
75 Ibs. 
4 100 Ibs. 
{ 8} 98 Ibs 
1 
925 Ibs. 
65 lbs. 
{ 100 Ibs 
4 83 100 Ibs. 
8} 90 Ibs. 
3 6 92 ibs 
4 Q 874 lbs. 
4 8 


Niniheccr POWER STATION EQUIPMENT. | CAPITAL OUTLAY. 
Character of Overhead | ee Car Motors. | 
| Total Rolli 
| Boilers. Engines. Generators. | capacity Power Station. | ‘and Electri Total. 
| 
1} miles centrepole, 8 | — | Westinghouse, 8 Babcock-Wilcox .... | Willans and Belliss .. Bruce-Peebles, 200kw.;| 700 | _ _ - £32,000 
1} miles span wire 30 h.p., two | Mather-Platt, 390 kw ; | 
| | per car | Holmes, 110 kw. = 
| | | | | 
| | | | | 
Bracket arms, with 8 > — | Siemens, two * * | * | * | — * £16,918 -= 
centre and side | per car 
poles | | 
Bracket arms, with 16 - | Parsons steam turbines Parsons | 250 | Cost of con- 
side and centre | — 
poles | | at £10,000 
Bracket arm,centre 24 3 |G.E.1000  —s 4 Lanc., 30 ft. by 8 ft. | 5 Mather-Platt i.ccc ; Mather-Platt, multi- 600 £96,522 £54,771 £17,365 £168,658 
and side poles, (bogie) and economiser coupled marine com- |_ polar shunt, 120 kw., | 
| span wire | pound, 200 h.p., 165 chloride battery, 360 | | 
revolutions per minute | kw. hr. 
| Mainly side brack- 70 , 30 | 230h.p. Walker — Vertical compound Cor- | 21,000i.h.p.,2500i.h.p., Ltg. and | New track, £40,000 £85,325 = 
ets, span wire or car liss |  12-pole Mather-Platt traction | £70,000; (about) * | 
ale station, | value of old, 
3,000 i.h.p.| £50,000 
Bracket arm sus- 24 4 | Westinghouse, | 10, of 4,490 h.p. ...... | 18, 0f 4,680 | 18. 2,769 £49,490 = £32,854 = 
pension No. 49 pig 
poles, bridle sus- | 
pension | | 
| | | 
Side and centre 51 | 15 | 800 . 4 Lance. 4 250 h.p., MclIntosh- | 4 B.T.H., 150 kw. neg. | 600 = 
poles, and span | | Seymour, direct coup., | ers | | | 
wire | | 200 revs. | | | 
| 
Chiefly centre pole, 28 B.T.H. ...... 6 Babcock-Wilcox .... | 8 McIntosh-Seymour, B.T.H. 1,400% | 
with bracket arms Allis, horiz. tandem | | 
| compound 
Cross suspension 20 5 Each car 2 20 2179h. p., water tube.. | 2150h.p., Browett- Lind. | 4 100 kw. Westing- | 417 _ ~ _ £126,000 
and side brackets h.p., Westing- | ley comp. cond. di- house, 1 17 kw. 
house rect coup. ; 250 revs. | 
— 2 106 h.p., water tube.. | 2 150 h.p., do., belted .. | = 
Span wire rosettes | 10 — G.E.52,W.49, 3 Lanc., 30 ft. by 8 ft., | Belliss-Morcom, 2 250 Siemens, 2 150 kw. 600 £15,000 = £15,000 £56,500 
and side poles —_|(bogie) W. 46 refuse destructor b.h.p., 1 450 b.h.p. .. | comp. 1 800 kw. shunt _ (doubling * 
: ' present line) 
out | 
Side poles with 16  —  G.E,800 .... | 2 water tube ..... sense | 2 horiz. tandem com- 2 G.E., 6-pole com- 200 £16,944, | Ownedbya| £13,311 £30,255 
bracket arms | pound pound ae Company 
| bonding 
Centre pole, span | 200 80  G.E.52and 800 12 Babcock-Wilcox.... | 6 Allis, 600 h.p.each 6 B.T.H., 500 kw..... | 3,000 == — 
wire, and side | 
poles | | 
condensin; 
| 8 
| | | 
Span wire, centre 18 G.E. 800...... 3 Lanc., 28 ft. by 7 ft... (3175 i.h.p. Ball-Wood | 3 100 kw. Thomson- 300 | 
pole, side brackets | horizontal tandem | Houston | | 
| compound | | 
| | | 
Side and centre 20  — | ElectricalEquip-| Lanc., 4 80 ft. by 8 ft., | Willans ...........066 _ Parker and Siemens 1,760 £31,241 £41,810 £16,980 £91,791 
poles,with bracket | | ment Co 4 24 ft. by 7 ft. | | * t | t 
arm and side trol- | | | | 
ley | 
| Side poles, with 10 Water 4 compound horizontal | 4 direct current ...... 825 | 
| bracket arms | direct coupled | | 
Overhead trolley .. 5 — | Siemens, 1 per 2 turbines, 50 h.p. each | — | £46,841 
car, chain 
gear | | 
| | 
| | | | | 
Span wire 36 | General Elec- | Babcock-Wilcox .... | 3 McIntosh - Seymour | 3 200 kw. each, 8 poles 600 | £415,976 £21,193 £45,446 £482,615 
tric and Wes- | tandem compound 200 | (Bt miles) | (40 miles) | (3} miles) 
tinghouse revs. per minute 
— 8 7 | Siemens, and 2 loco., 1  Babcock- | 2compound .......... | Siemens, compound #100 —_ = — £33,628 
GE Wilcox | | ~~ | 
| 
Side poles ......+- 40 —  E.C.C., West- Lane. and water tube | Low speed horiz. and E.C.C........ | | £40,000 £73,000 £24,000 £137,000 
inghouse, high speed, Belliss 
Side trolley (Dickin- 15 E.C.C. 1 per 2Galloway, 20ft. by 6ft., | 3 Willans vertical com- 2 E.C.C., 1 Mather- 120 — — ~ £33,137 
son) car, and 1 Tinker | pound Platt, E.P.S. battery 
others 
Bracket arm, with 60 20 | Westinghouse 4 Lanc., 30 ft. by 8 ft... | 3 Belliss tandem com- 8 Siemens, 2-pole com- — 900 £38,443 £24,218 £17,700 £87,244 
centre poles, side | and Siemens | | pound pound, direct coupled | (station), * 
poles, and span | 
wire | (depots), 
Bracket arm, centre | 18 14 | 220h.p.percar 5 Lanc., 20 ft. by 6 ft... | 5 Mather-Platt vertical | 5 Mather-Platt, 50 kw. 250 a _ _ = 
pole | comp., 90 h.p. each each 
Do. 9 9 420h.p.percar 3 Galloway, 26 ft. by 8 Mather-Platt horiz. 3 Mather-Platt, 120 kw. 360 = — = an 
6 ft. 6 ins. | tandem comp., 180 each 
|  h.p. each 
Do. 6 — | 425h.p.percar 4 Lanc., 26 ft. by 6 ft. 5 Mather-Platt horiz. 5 Mather-Platt, 60 kw. e300 = 
6 ins. | comp., 120 h.p. each each — | 
| | | 
Bracket arms 9 4 Double motor 3 Babcock-Wilcox .... | 3 Universal, 150 b.h.p. 6-pole Mordey direct | 300 
equipments | each coupled, 100 kw. each | | 
| 
racket arm, centre | 75 18 G.E. 600 and | 6 Lanc., 30 ft. by 8 ft... | Fowler horizontal com- 4 2-pole, 125 kw. each ; 1,250 — a _ _ 
and side poles G.E. 58 | pound condensing, 2 _—1:12-pole, 750 kw. | 
| 400 h.p., 1 1,300 h.p. 
Span wires and 86 15 = Schiickert, Lanc., 30 ft. by 8 ft. .. | Willans, 800 and 1,200 | Siemens.............. 1,200 | £67,469 — £58,492 £125,961 
bracket arms with Walker, G.E. | hp. 
centre poles 52 and 58, | 
Westinghouse | 
Brush 
Double trolley, four = water tube, weighing | 4 750 h.p. cross com- 2 cont. cur.; 1 direct (Station | 
overhead wires, hoppers, mechanical pound condensing, 90 coupled, 500 kw., 8- | capacity | 
three- wire sys- stokers revs., 2 crank tandem hase 5,000 volts,275 | tobe | 
tem compound w. 500 volts for Itg. ; | 5,000 h.p.)| 
200 kw. rotary convt. | 
and static trans. at | | 
sub-station 
(probably) voted 
Centre and side 8 —  G.E. 800 3 water tube, weighing | 3 400 h.p. 3 300 kw., 82-pole, 2,500 = _ 
poles, bracket arm wheel hopper Corliss horizontal volt, 3- phase aiter., 2 
bogie cross compound con- 4-pole, 200 kw., ro- 
cars densing engines (Allis) tary conv. and trans. | 
at sub-station 
Bracket arm and 40 — Westinghouse, Babcock-Wilcox, 4 300 | 4 800 h.p. 4 Westinghouse direct 800 
span wire, with No. 46a h.p. Lindley compound coupled, 200 kw. | 
side poles and tandem condensing 
rosettes | | 
| 
| | 
| | 
| 
| | | | 
Span wire ........ 26 12 Double motor | — — 
(on equipments, 
order) G.E. 50 | 
| | | 
Side brackets and 6 6 Westinghouse, 3 Lanc., 30 ft. by 7 ft. | 2 Belliss, 150 h.p., 375 2 Westinghouse, 6-pole, 200 - £56,000 £7,500 — 
span wires 2 25 h.p. 6 ins. | revs. 100 kw. * 
| 
Wite 20 20 GE. 800 3 Lancs , 80 ft. by 7 ft., | 2 McIntosh-Seymour, 2 G.E., 200 kw., 6 pole, 430 =| 
economiser | $80 h.p. horiz. tan- 1 30 kw. 
| dem comp. | | 
Span wire and side | — Lancashire, 2 Bab- | 4 Willans, 2 360 h.p. | | Mather. 4-pole; | 660 | £24,000 
\ econom! 
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ailways the United Kingdom. 
LINES. 


| 
| Date Tramways Electrical Annual Car ates 
| Op | Manager. | Engineer. Mileage. Mile, 
Total. Pence 
| | | 
£32,000 — | D.Moonie.. J. Bell ....) 
“March, | | A.S. Giles.. | A. S. Giles.. | 158,890 
June, J. Lancaster R.C. Quin.. | Last year — 
1899 | | (conduit 
| system), 
| 259,754: 
£168,658 | July, ly. Cameron J. W. Mahon | ; 8 
1898 "(and Sec.) 
—  |jJan.ist| A. Ellis .... A.Ellis....} — | — 
1900 | | | 
(appr’x.) | | 
| 
| 
— | July, C.J. Spencer A. H. | 344,519 — 
1898 | Gibbings 
£35,792  Nov., | M. Volk.... | M. Volk.... | 
1896 | 
| | 
Oct., Geo. White J.C. 
1895 ( Managing Robinson, | 
Director) F. Par- 
shall (consg.) 
| | | 
— | Dec, | W.G. Davis | C. H. Mers | About 
| 1898 | (and Sec.) | 700,000, | 
| estimated | 
£126,000 | Dec. | T.R. J. E. 
| 1895 Whitehead | Winslow | 
| 
— | July, — 
| 
| 
£56,500 | — R.W.Smith | — | — 
* | Saville 
and S. Clegg) 
Res. Eng. 
| 
£30,255 | Sept., E.Carden.. E. Stilgoe .. | 204,257, | 5°68 
1897 | 1899. 
= ic. W. Condon | 
Parshall, 
| 
. W. Towle 
— M.Rathborne . F. Clarke 
— | july, R.Smith .. | R.N. Tweedy) 287,000 | -— 
1899 (estimated) 
£91,791 Pp. Fisher... W. H. - 
t Tittensor 
Ullmann | Ullmann 
| 
£46,841 | Mar., — W. A. Traill 11,833 os 
| 1883 
£482,615 Oct., J. Young.... W.Clark(chf.),, 760,000 | 5°75 
1898 A. E. Le | (8} miles) 
Rossignol, 
(assistant) 
£33,628 Feb,  A.L.Davis A. L. Davis 142,116 
1892 
£137,000 | June, F.Spade .. H. F. Street 
1898 | 
£33,137 | May, L. S. | 185,740 8-08 
and 
Feb., '99 
£87,244 July, | W.J. Mc- | A. Barnard 
* 1899 | Combe 
= July, | J. Shaw .... | J. Shaw .... —_ pn 
1894 | 
2 Aug., | | J. Shaw .... | J. Shaw.... — — 
1898 | 
Aug., | J. Shaw .... | J. Shaw.... 
1895 | 
| | 
| 
-—— May, | A. Stewart J. B. Clarke 146,000 — 
1898 (Suprtdt.) (Power (estimated) 
Suprtdt.) 
Aug., Wharam | J. Burbidge | 80,000 miles) 4-83 
1897 | per car 
£125,961 | Nov., C.R.Bellamy| A.B. Holmes (Present daily) — 
1898 mileage 
about 5,000 
_ | — | J. C. Robin- | H.F. Parshall, — — 
| son, En- Consulting 
gineer Engineer 
voted Wordingham 
Aug., | J. C. Robin- | 
| 1898 son, Direc- 
tor and) 
Engineer 
| Banister Banister 
— | — J. Aldworth H.Talbot..| — 
_ June, | E. H. | J. A. Fraser — — 
1899 Mottram Power 
(Suprtdt.) (Suprtdt.) 
t., C.R.Everson| J.H. Rider | Estimated 
| at 150,000 
May, S. Olver.... |S, Olver.... = 
1899 | 
July, J. F.Cutler | j.S._ 300,000 | — 
1899 | Highfield 


Ratio of 
REMARKS. LOCALITY 
Rec eipts. 
— | Line to be finished by the middle of December, 1899. £150,000 Aberdeen 
extension sanctioned. 
44 % | Corporation now equipping 15 miles of existing track. 60 bogie Blaekburn 
motor cars, each with 4 motors, and to carry 60 pass., on order. 
* Combined lighting and traction station. 
— | Combined lighting and traction station. Converted to overhead Blaekpool 
trolley system five months ago, formerly conduit system. About 
to extend track 15 miles. 
49°7 % | x* Including overhead wires, poles, cables, and buildings........ Blackpool and Fleetwood 
— | Combined lighting and traction station ............seeeeeeeeees Bolton 
Includes cars, £34,825; work, £26,000; bonding, 
£6,500; feeders, £18,000. Lease, £55,000; car shed and offices, 
£50,000. 
a 2 lines running, 3 lines constructing, several lines projected not Bradford 


yet sanctioned. Combined lighting and traction station. 


70°3 % | 60 kw. direct current G.E. transformer taking town supply, Brighton and Rottingdean 

“Tudor battery. 

— | 50 miles, changing to electricity. 250 cars. New central power Bristol 
station now erecting (10-pole direct current generators). 

— | Current supplied by Corporation. Lines now constructing. Engi- Carlisle 
neers, Pritchard & Co., A. Dickinson & Co. To be opened 
early in 1900. 

Combined lighting and traction Cork 

— Coventry 

Do. 

_ Inclusive of £26,500 for tramway purchase, but exclusive of Darwen 


power station. 


Power from Devonport Corporation Electricity Works. C,Chad- Devonport and Suburbs 


well, C. H. Gadsby, Joint Engineers. 


C. Chadwell, Engineer. Powers obtained, construction not yet 
begun. 


52% — Dover 
— | There are two other stations at present doing part of the work, Dublin and District 
but they will be closed down as soon as the new station at 
Ringsend is completed. 
_ Now converting from steam to electricity ........eceeceeseevees Dublin and Lucan 
— | Line within Borough of Dudley supplied with power from Corptn. Dudley, Stourbridge, and District 
stn. Now constructing: Dudley and district 84 miles, 90 lbs. 
per yard; Kinver, 44 miles, 90 lbs. per yard; both lines with | 
span wire and side brackets. | 
Lines in process Of CONVErSION Dundee 
%* Power to be supplied from lighting station. 
+ Exclusive of cables. | 
— | Lines not yet constructed, but contracts let..........+6. ... | East Ham 
— | Traffic partly worked by steam in addition ............eeee0+ Giant’s Causeway, Portrush and 
“| Bush Valley 
40% |35 miles double track being electrically equipped, 19 miles Glasgow 
double track to be constructed. 
— Guernsey 
* 24 miles new track under construction, 1,500 kw. plant on order. | Halifax 
»* Traffic rapidly increasing, exact figures cannot be given. 
71:25 % } Lines worked and extensions (24 miles) owned by Hartlepool | sito 
Electric Tramways Co., Ltd. 
34 miles double track now running.......... | 
«x Capital outlay figures are to September 30th, "1899. 
1 accumulator (2) Laxey AND RAMSEY 
1 accumulator sub-station........ (3) SNAEFELL MOUNTAIN 
Kidderminster and Stourport 
| 
39% _ 22 miles track in construction, 36 miles projected .........-++ | Leeds 
| | 
ag. , Energy purchased from Electric Lighting Committee. The , Liverpool 


| entire city lines are reconstructing for electrical working at | 
| 
| 


the rate of about 1 mile per week. 


(39 | _tLondon 


| About 1 mile of conduit, 3 in. slot, centre of track. 
Acton, SHEPHERD’s BusH, KEw, AND 


road, 75 miles track, total length of lines constructing, pro- | 


| moting, &c.). | HounsLow 
| | 
— | Power from lighting station Manchester 
| | 
aa — | Middlesbrough, Stockton, and 
| Thornaby 
| | 
| | 
Lines constructing | Norwich 
| 
— | Arrangements now proceeding for equipment................... _ Nottingham 
oe d specifications now 49% . Arrangements in | Qldha 
the Boror Mr. Pickering 


hands of the Borough Surveyor, 


| Current obtained from the Ashton-under-Lyne Corporation Oldham, Ashton, and Hyde 


x» Combined lighting and traction plant | Plymouth 


ce issued £400,000; electrical equipment £57,418. About 8 | Potteries (North Staffordshire) 


es running. 


Comb. ‘tg. ang traction statn., plant sed indifferently for both St. Helens, Lancashire 
1 lant, track, and ‘overhead equip. owned by the Cor- | 
poration ; ew St. Helens and Dist. Tram. Co. work lines and | 
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way Company 


Halifax +++++| Corporation .... 
Tramways Co., 
Ltd. 
| 
Isle of Man—(1) DovGtas anp Laxey) Isle of Man Tram- 
ways and Elec- 
(2) Laxey AND RAMSEY. ......++e0+- tric Power Co. 
(8) SNAEFELL MOUNTAIN 
Kidderminster and Stourport ..-.-| Kidderminster 
and Stourport 
Electric Tram- 
ways Co. 
| 
| 
AcTON, SHEPHERD'S BusH, KEw, AND| Tramways Co., 
HounsLow | Ltd. 
| 
| 
Middlesbrough, Stockton, and Imperial Tram- 
Thornaby) ways Co., Ltd. 
| 
| 
| Tramways Co. 
Nottingham Corporation .... 
| 
Oldham, Ashton, and Hyde........ Oldham, Ashton, 
and Hyde Elec- 
tric Tram. Co. 


Potteries Electric 
Teac. Co., Ltd. 


Potteries (North Staffordshire) .... 


St. Helen, Lancashire .............. Corporation .... 
Corporation ... 
Southampton Corporation .... 
Corporation .... 
South Staffordshire ................ South Stafford- 
shire Tramways 
Co. 
Sunderland Corporation .. 
Swansea Swansea Improve- 
mentsand Tram- 
ways Co. 


| 
| 


bogie | | 


_ ~— West- | Lanc. and water tube Low speed hc 
inghouse, igh s 
— | E.C.C. 1 per | 2Galloway, 20ft. by 6ft., | 3 Willans verti 
car, and 1 Tinker pound 
others 
20 | Westinghouse | 4 Lanc., 30 ft. by 8 ft... | 3 Belliss tande 
and Siemens pound 
14 | 220h.p.percar | 5 Lanc., 20 ft. by 6 ft... | 5 Mather-Platt 
comp., 90 h.p 
9 | 420h.p.percar | 8 Galloway, 26 ft. by | 8 Mather-Plat 
6 ft. 6 ins. tandem con 
h.p. each 
— | 425h.p.percar | 4 Lanc., 26 ft. by 6 ft. | 5 Mather-Plat 
6 ins. comp., 120 h. 
4 | Double motor | 8 Babcock-Wilcox .... | 3 Universal, 1é 
| equipments each 
| 
18 | G.E. 600 and | 6 Lanc., 80 ft. by 8 ft... | Fowler horizon 
G.E. 58 pound conde 
400 h.p., 1 
15 | Schiickert, Lanc., 30 ft. by 8 ft. .. | Willans, 300 a: 
Walker, G.E. h.p. 
52 and 58, 
| Westinghouse 
| Brush 
— | _— 8 water tube, weighing | 4 750 h.p. crc 
hoppers, mechanical pound conde: 
stokers revs., 2 crank 
| compound 
| — | G.E. 800 3 water tube, weighing | 3 400 hp. R 
| hopper Corliss h 
| cross compot 
densing engin 
| | 
| — | Westinghouse, | Babcock-Wilcox, 4 3800/4 3800 hp. | 
| No. 46a h.p. Lindley cx 
tandem cond: 
| 


(on | 
order) G.E. 50 


11} miles ...... | 3 6 | 98 Ibs. | Side poles ........ | 40 
| 
4} miles single .. | 3 6 | 65 lbs. |-Side trolley (Dickin-| 15 
son) 
9 miles double,1 | 4 8} | 96 Ibs. | Bracket arm, with | 60 
mile single,cen- centre poles, side 
tre groove rails poles, and span 
wire 
(1) 14 miles single | 3 0 | 56 lbs. | Bracket arm,centre | 18 
le 
(2) 21 miles single | 3 
(3) 11 miles single | 3 6 | 56 lbs. Do. 
65 Ibs. 
8 6 | 75 lbs. | Bracket arms 
Running 7 miles | 4 6&4 | 100lbs.| Bracket arm,centre | 75 
double and side poles 
20°6 miles ...... 4 8}| 98 lbs. Span wires and| 96 
| bracket arms with 
| centre poles 
20 miles ........ | 4 | Doubletrolley,four| — 
| overhead wires, 
| three-wire  sys- 
| tem 
| | | 
| 
— — | Span wires 
| | (probably) 
3 6 |92$1bs. Centre and side. 
| poles, bracket arm wheel 
Cars | 
13 miles single | 3 6 | 651bs. | Bracket arm and 40 
8 miles double | | Span wire, with 
| side poles and 
| | rosettes 
14} miles double, 4 83 | 100 Ibs. 
4 miles single 
25 miles ........ | 4 84 | 100 Ibs. — 
4 8} | 90 lbs. | Span wire ........ 
| 
3:1 miles single 3 6 | 92 lbs. Side brackets and 
working, span wires 
miles be | 
equippe | 
88 miles ........ 4 0 | 874lbs.| Span wire ........ | 20 
6 miles running, 4 84 — | Span wire and side Pee 
13 miles con- brackets, centre | 
structing trolley | 
40 miles single 4 8} | 1061bs. Centre poles where 150 
track | possible (other- 
wise span wires) | 
2 miles single, 4 83 | 108% Centreandside poles, 39 
9 miles double | Ibs. | bracket arm, and | 
| span wires | 
| | 49 
| | 100 
7 miles single | 4 84 /| 86 lbs Side pole, some cen- | 20 
track tre pole 
33 miles single, 4 8} | 87 lbs. Side poles, bracket 15 
1 mile double arms | 
Smiles ........ | 8 6 = Side trolley | 16 
| (Dickinson) 
| | 
135 miles single | 4 8} | 96lbs. Span wire, with | 26 
track | rosettes and side | 
| poles, and bracket 
{ arm 
5 miles 89 chains 4 8} 86 lbs. Bracket and span 41 
(2m. 75c. single,’ wire 
2m. 44c. dbl.) 


12 | Double motor 
equipments, 


6 | Westinghouse, 
225h 


| 
| 
| 


3 Lanc., 30 ft. by 7 ft. 


2 Belliss, 150 |} 


.p. | 6 ins. revs. 
| 
20 _GE.800 .. 3 Lancs , 80 ft. by 7 ft., | 2 ~MclIntosh-S 
| economiser 330 h.p. hor 
| dem comp. 
| 2 Lancashire, 2 Bab- | 4 Willans, 2 
cock-Wilcox (destruc- each, 2 200 h. 
tor), superheaters and 
economisers 
— a 16 Lancashire, 30 ft. 8 compound 
| St. 100 r.p.m., 1, 
each 
marine, Brown & Co., | 8 Allis hor. tand 
| Ellis-Eaves induced cond., 350 h.p 
| draught 
— | G.E. 52 ...... |S marine — 
Westinghouse | Babcock-Wilcox ...... | Willans ..... 


4 | 225 h.p. per car 


Lancashire % 


2 Belliss, 330 i. 
r.p.m. 


— | 15 hp., E.C.C. | 3 Lanc., 30 ft. by 7 ft... | 8 Musgrave, hc 
| compound con 
125 h.p. each 
—  Dick-Kerr,2 25 | 4 Galloway, 28 ft. by 8 ft. | 3 Belliss, encloss 
h.p. percar | 6 in., economiser coupled, 420 h 
400 rev. p.m. 
21 | Westinghouse |= Babcock-Wilcox ...... | Ball-Wood..... 
and Brush, | 
| double motor | 
| equipments | 
| 


| 


BIRMINGHAM.— Accumulator Lines. Owned by City of Birmingham Tramways Co., Ltd. 


mileage, 203,000. Cost per car mile, 13°11d., ratio of expenses to receipts, 82°78. 


3 miles double ; gauge, 3 ft. G in., 92 Ibs. per yard ; 10 motor cars; 10 Elwell-Parker motors ; chi 


} LONDON .—The L.C.C. has voted large sums for electric trolley, surface contact, and underground conduit systems, Adviser, Professor A. B. W. Kennedy. Construction not yet commenced. 


ELEC 


LONDON. 


Baker Street and Waterloo Electric Rail- 
way.—Underground tunnels; contractors for 
line construction, Messrs. Perry & Co.; length 
3 miles 1 furlong. To connect Baker Street with 
Waterloo Station. Stations to provide connec- 
tion with the Metropolitan Station at Charing 
Cross and Baker Street, and with the Central 
London Electric Railway at Oxford Circus, and | 
with the Great Central at Baker Street. Shaft 
sunk by side of S.E.R. bridge at Charing Cross. 
Work has been proceeding for about a year, but 
another three years will elapse before completion. 
Engineers, Sir Benjamin Baker, Messrs. Gal- 
braith & R. Church. 


Central London Railway.—Underground ; separ- 


working, high tension with 4 transformer sub- 
stations; working current, 500 volts; 32 loco- 
motives; 170 carriages (7 per train). Power 
station (Shepherd's Bush) equipment: — 16 
Babcock-Wilcox water tube boilers, 6 Reynolds- 
Corliss horizontal compound condensing engines, 
6 three-phase alternators (5,000 volts); total 
capacity, 5,100 kw. Line now nearing com- 
pletion. 


City and South London Electric Railway.— 

King William Street to Stockwell ; twin tunnels, 
33 miles. Gauge of track, 4 ft. 84 in.; weight of 
rails, 60 Ibs. per yard; 20 electric locomotives. 
Existing power station contains 8 Lancashire 
boilers, 28 ft. by 7 ft. 6 in.; 4 400 h.p. vertical 
engines, with Edison-Hopkinson dynamos, and 1 
250 h.p. Willans-Siemens set; total capacity, 


1,025 kw. 


Annual car mileage, 468,500. For 


ate tunnels for “up” and “down” roads; 13 
miles track, Shepherd’s Bush to Bank; gauge of 
track, 4 ft. 8} in.; rails, 100 Ibs.; system of 


the Moorgate Street and Clapham Extensions, the 
new power station (adjoining old one at Clapham 
by 


2 horizontal Corliss . engines of 
1,100 h.p. each, 2 500 h.p., and 


2 250 h.p 


Willans direct coupled to E.C.C. multipolar 
generators ; total capacity, 2,800 kw. Gauge of 
track, 4 ft. 8} in.; rails, 80 lbs. per yard; 32 


| ft. ins, 
| 


electric locomotives. 


Manager, T. C. Jenkins. 


| Electrical engineer, P. V. McMahon. 
| 


Great Northern and City Electrie Railway.— 

FinsBurRY TO MoorGATE STREET.—Under- 
groundtunnels. Messrs. Pearson & Son, Limited, 

| | contractors for the construction and equipment. 


Electric locomotives. 
Fox and Mr. Francis Fox. 
Regent’s Canal. Date of completion, June, 
1902 


Engineers, Sir Douglas 
Generating station on 


Metropolitan Underground Railway.—MeEtro- 


| 


POLITAN AND METROPOLITAN DisTRICT RAILWAY 
CompaniEs. — Experimental electric section, 
between Earl’s Court and High Street, Kensing- 


| ton. Consulting advisers, Sir J. Wolfe Barry 


Mather Platt, 


ENGINEERS. 


Electric Railway 
»” Tramway Plant. 


ELECTRIC LIGHTING PLANT. 


Electric Transmission 


AND 


Distribution of Power. 


MANCHESTER, 


LTD., 


SALFORD 
IRON WORKS, 


AMBROJI[N Nalder Bros. & Thompson, 
N.C.S, Dead-beat 

OVERHEAD LINE AMMETERS traction | 
MATERIAL. | AND VOLTMETERS Perreses, | worip- 

Cc ONTR oO LLE R Either edgewise, or Illuminated Dial. 
INSULATION, | CIRCUIT BREAKERS ECC 
FOR RAILWAY WORK. EFFI 
ESTLER BROTHERS, Quick Break Switches for Rail- RELIAE 
25, Laurence Pountney Lane, — a and Feeder DUR 
CANNON STREET, 34, QUEEN STREET, LONDON, E.C. | oe cason « 
LONDON, E.C. | | Electric Li 


5 
G.E. 800 Wilcox 
82 Ibs. 
| 
| 
4 | 
| 
| | 
| { 
| | 
| } 
| 
| | 


(assistant) | 
£33,628 Feb., | A.L. Davis A. L. Davis 142,116 
1892 | 
i | | 
abe Low speed horiz. and E.C.C........ ee 1,250 | £40,000 £73,000 £24,000 | £137,000 | June, F.Spade .. H.F. Street | * Peet oe 24 miles new track under construd 
high speed, Belliss | | 1898 * Traffic rapidly increasing, exa 
| | 
| 
y Gft., | 3 Willans vertical com- 2 E.C.C., 1 Mather- 120 | £33,137 May, 96 L. S. 135,740 | 71-25 | Lines worked and extensions (2 
pound | Platt, E.P.S. battery | and Gallaworthy Electric Tramways Co., Ltd. 
| Feb., '99 | 
| | 
sft... 3 Belliss tandem com- 3 Siemens, 2-pole com- 900 | £38,443 | £24218 | £17,700 | £87,244 | July, W.J. Me- A. S. Barnard —_ — — | 3} miles double track now runnin 
pound | pound, direct coupled | | (station), — * | 1899 Combe | * Capital outlay figures are to Sey 
| 
| | | (depots), | 
5 ft... | 5 Mather-Platt vertical Mather-Platt, 50kw.| 250 | ( ) July, J. Shaw .... J. Shaw .... | = 1 accumulator sub-station ....... 
comp., 90 h.p. each each is 
t. by | 8 Mather-Platt horiz. | 3 Mather-Platt, 120 kw. 360 Aug., | J. Shaw .... | J. Shaw .... _ 1 accumulator sub-station........ 
tandem comp.. 180 each | 898 
-p. eac | 
y 6 ft. | 5 Mather-Platt horiz. 5 Mather-Platt, 60 kw. 300 _ Aug., | J. Shaw .... | J. Shaw.... 1 accumulator sub-station........ 
comp., 120 h.p. each each | or | 1895 
| | | 
8 Universal, 150 b.h.p. 6-pole Mordey direct) 300 | — May, | A. Stewart | J. B. Clarke 146000 — | — | — 
each | coupled, 100 kw. each | 1898. | (Suprtdt.) | (Power z (estimated) | 
Suprtdt.) | 
ft... | Fowler horizontal com- 4 2-pole, 125 kw. each; 1,250 | Aug., W. Wharam J. Burbidge | 30,000 miles; 4:83 | 39% | 22 miles track in construction, 36 
pound condensing, 2 1 12-pole, 750 kw. | } | 1897 | per car 
400 h.p., 11,300 h.p. | | | 
| | | | . 
| | 
t. .. | Willans, 800 and 1,200 NE wos Bs cence. 1,200 | £67,469 a | £58,492 £125,961 Nov., C.R. Bellamy! A. B. Holmes ‘Present daily) — — Energy purchased from Electric 
h.p. } | 1898 mileage entire city lines are reconstru 
| | about 5,000 the rate of about 1 mile per w 
| | 
ghing | 4 750 h.p. cross com- | 2 cont. cur.; 1 direct | (Station | a — — | _— _— . C. Robin-  H. F. Parshall, = a oo About 1 mile o luit, 3 in. sk 
anical pound condensing, 90 _— coupled, 500 kw., 3- | | | J son, En- Consulting m 
| Ww. Vv +> | +p. } 
| 200 kw. rotary convt. | 
| and static trans. at | 
| sub-station | 
| vot ordingham 
ghing | 83 400 h.p. Reynolds- 8 800 kw., 82-pole, 2,500 | Aug., J. C. Robin- — | — 
Corliss horizontal ——_-volt, 3-phase alter., 2 | 1898 son, Direc- | 
cross compound con-  4-pole, 200 kw., ro- tor and 
densing engines (Allis) tary conv. and trans. Engineer 
at sub-station | 
300 | 4 300 h.p. Browett- | 4 Westinghouse direct 800 | | ALN. A.N. Lines constructing: 
| coupled, 200 kw. | Banister Banister 
tandem condensing 
— | J. Aldworth  H. Talbot .. | Arrangements now proceeding for ¢ 
| | | ' | 
| 
| | hands of the Borough Surveyor, 7 
| June, | E. H. J. A. Fraser Current obtained from the Ashton. 
1899 Mottram (Power | 
(Suprtdt.) (Suprtdt.) 
| } 
| | 
7 ft. | 2 Belliss, 150 h.p., 375 2 Westinghouse, 6-pole, 200 _ | £56,000 £7,500 — | Sept. C.R.Everson J.H. Rider Estimated — | — » Combined lighting and traction } 
revs. 100 kw. 1899 at 150,000 
| | | | | : 
| | | | 
7 ft., | 2 MclIntosh-Seymour, 2G.E., 200 kw., 6 pole, 430 | _ | May, S.Olver.... Olver.... | — Capital issued £400,000; electrical 
- h.p. horiz. tan- 1 80 kw. | | 1899 miles running. 
lem comp. | 
Bab- 4 Willans, 2 360 h.p. Mather-Platt, 4-pole; 660 £24,000 _ | July, J. F.Cutler J. S. 800,000 Comb. !tg. and traction statn., plat 
truc- each, 2 200 h.p. each 2 chloride batteries * | 1899 Highfield purposes ; plant, track, and over 
; and | | poration; New St. Helens and ] 
| | own Cais, paying rent for road a 
sumed, on sliding scale. Inc 
8 compound vertical, 8 compound, 800 kw. 6,400 | = — C. L. Turner — Lines constructing. Will be open 
100 r.p.m., 1,600 h.p. each 
each | a 
Co., | 3 Allis hor.tand.compd. 3 G.E. 225 kw. each .. 675 — Sept., H.Mallyon A. L. C. Fell Lines rumnitig 
uced | cond., 350 h.p. each | | 2 
+++ | 2Cole,Mrchnt.& Morley 2G.E.225kw.each .. 1,000 | | — = — — | Lines constructing. 
(2G.E.225kw.each .. 1,000 -- | | = — | Lines planned. 
| 480 £10,000 G. B.Carnon F.H. Chaplin | Constructing. Lighting plant used 
| | 
| 
| 2 Belliss, 380 ish.p., 850 | 2 Bruce-Peebles,200kw. 400 £11,149, Engines,gen- £14,245 | £72,575 — C. D. Taite.. — | Contracts all placed, but work n 
r.p.m. | | | rails only erators and } estimated | } % Steam from present lighting Stat 
| switchb’d, | 
it... | 8 Musgrave, horizontal 8 E.C.C., 90 kw. each, 270 = Jan., J.J. Robins J. J. Robins 257,312 758 61 Leased to South Staffordshire Tran 
| rope driven | 1893 
125 h.p. eac 
8 ft. | 3 Belliss, enclosed direct 3 Sunderland Forge. 4- 810 £96,000 £32,000 Approx. £158,000 — | W. Morrison | J. F.C. Snell | _ a Power to be supplied from extend 
commie’. 420 h.p. each, pele compound, 270 | (13°5 miles £30,000 | _” (also Gen. single track in all to be constru 
rev. p.m. kw. each | only) (18°5 miles) | Manager) 
Ball-Wo0d css | | 400 | — -- D. James .. H.M. Sayers - — | Lines nearing completion ........ 
| | | 
| 


| | 
| | | | 


ll-Parker motors ; chloride cells per car, 72 and 96. Station plant:—2 Adamson and 1 Babcock boiler, 3 horizontal non-condensing engines, 160 h.p., 2 Elwell-Parker, belt driven generators; total capacity, 120 kw. O} 


| not yet commenced. 


ECTRIC RAILWAYS. 


Corliss . engines of and Sir W. H. Preece. The two companies voted 
and 2 250 h.p. £10,000 each to cover cost. Power station plant 
| E.C.C. multipol includes 2 Belliss-Siemens generating sets (prac- 


Herne Bay Pier Electric Railway.— Own 


| Pp ROVI N CIAL. | the Herne Bay Pier Company, Limited. jn 


| gauge, 3 ft.; third rail (angle bar beneath de 


| 
2,800 kw. Gauge of | tically the same as used at Waterloo and City Bessbrook and Newry Tramway. — Three | | one car; installation by B.T.H. Co., driver 
0 lbs. per yard; 32 | | Railway works), which are expected to form part miles double track; gauge, 3 ft.; rails, 41} Ibs. } | an 83 b.h.p. Stockport gas engine. Engi 
iger, T. C. Jenkins, | | of permanent eqf?fment when installed. Line | Operated on third-rail system. os motor ; | H. C. Dufton. 
>Mahon. | stated to be completed. Date of entire trailers; 1 latt Liverpool Overhead Electric Railway. 
a ment depends partly upon the results from | | car; chain gear (each motor car h b ‘ ri4 miles double line; gauge, 4 ft. 84 in. ; rail 
ectrie Rail working the experimental section. Power station equipped with 1 = a-p- — belt 2 lbs. Operated on third-rail system; 46 m 
ond 290 revolutions per minute, driving by cars, 8 trailers, 48 car motors. Power staal 
| Mather-Platt generators of 18 equipment includes 6 boilers, engines, and 
don and Waterloo and City Electric Railway.—Warter- | | erators of 1,500 kw. capacity. A direct dri 
ineers, Sir Douglas LOO AND City Raitway Company, LimitED.— | M D J.L.D 800 kw. generator now erecting. Date ope 
Senerating Twin C.I. tunnels; gauge, 4 ft. 8} in.; rails, 874 | anager, J. Dawson. 8 March 6, 1893. Manager and electrical engit 
completion, June | Ibs. ; 500 volts direct current ; third rail between Brighton.—Vorx’s Exectric Raitway. — Third- S. B. Cottrell. Annual car mileage, 750, 
‘ , running rails; 12 motor cars; 10 trailers. Power | rail system; 1 mile track (single) with turn-outs; Expended on line opened, £629,900; on an 
station equipment:—Paxman economic boilers, gauge, 2 ft. 84 in.: 35 Ib. flat bottom rails. Five stock (including generating station), £123, 
Belliss enclosed compound engines, Siemens motor cars; 1 trailer; 1 motor toeachcar. Elec- | The company is also constructing a trolley 
Railway.—MeEtro- , | generators; total capacity, 1,200 kw. Total } | trical equipment :—15 kw. Parker direct current from Seaforth to Crosby 24 miles long , §a 
| District Raitway capital outlay (to June 30, 1899), £566,134. Line = transformer takes current at 230 volts, trans- 4 ft. 64 in.; rails, 92 Ibs.; 8 motor cars at 
_ electric _ section, opened August, 1893. Manager, C. J. Owens. | | formed down to 160 volts; 80 Tudor cells, H. A. | trailers; 10car motors. This lineis to be work 
ligh Street, Kensing- ; | Electrical engineer, W. Heap. Annual mileage, 7, 120 ampére hours. Owner and manager of means of 2 40 kw. trans. from the rail 
Sir J. Wolfe Barry about 100,000 train miles per annum. | system, Magnus Volk. | generating station, and 2 40 kw. in sub-station 


| 
MW A XI MUM UNIVERSAL ELECTRICAL D 
(J. A. BERLY’S 


PLANT EFFICIENCY AND RELIABILITY onan 
C A R L A M P S, ENSURED IN TRAMWAY WORK BY Electrical pate Allied j 


LAMPS FOR Storage Batteries. — 


STATION LIGHTING, | tye ALMOST UNIVERSALLY EMPLOYED | : 
AND ALL KINDS IS THE ( 

CHLORIDE 
TRACTION WORK. B 


SUITABLE FOR SERIES RUNNING ON MANUFACTURED BY : 
Price if Ordered before 


The Chloride Electrical Storage Syndicate, Publication, 
Head Office, Warehouse & Showrooms, LIMITED, 
CLIFTON JUNCTION, 


Edis Buildings, Q Street, LONDON OFFICE : 
LONDON, 39, Victoria Street, S.W. MANCHESTER. 


WORLD-RENOWNED 


ECONOMY, 
EFFICIENCY, 
RELIABILITY and 
DURABILITY. 


The Edison & Swan United 
Electric Light Company, Ltd., 


Half-size. 


| | | | 
1 
\ 
FOR = 
== — 
== TRACTION 


to receipts, 82°78. 


face contact, and underground conduit systems, 


Adviser, Professor A. B. W. Kennedy. Construction not yet commenced. 


82 Ibs. 
. 3 6 | 98 Ibs. Side poles ........ 40  — | E.C.C., West- | Lanc. and water tube Low speed horiz. and | E.C.C......... : 
inghouse, high speed, Belliss 
gle.. 8 6 | 65 lbs. -sidetrolley(Dickin-| 15 | — | E.C.C. 1 per | 2Galloway, 20ft. by 6ft., | 3 Willans vertical com- | 2 E.C.C., 1 Mather- 120 — ~ _ £33,137 
son) car, and | 1 Tinker pound Platt, E.P.S. battery 
| others 
uble,1 96 Ibs. Bracket arm, with | 60 20 | Westinghouse | 4 Lanc., 30 ft. by 8 ft... | 3 Belliss tandem com- 3 Siemens, 2-pole com- 900 £38,443 £24,218 £17,700 £87,244 
ie, cen- centre poles, side and Siemens pound | pound, direct coupled (station), 
me rails poles, and span | 
| | | 
wire (depots), 
single 3 0 | 56 lbs. Bracket arm,centre | 18 14 | 220h.p.percar | 5 Lanc., 20 ft. by 6 ft... | 5 Mather-Platt vertical | 5 Mather-Platt, 50 kw. 250 | = _ = - 
pole comp.,90h.p.each | each 
single 3 0 | 62$Ibs. | Do. 9 9 420h.p.percar 3 Galloway, 26 ft. by | 3 Mather-Platt horiz. 3 Mather-Platt, 120 kw. 360 
} | 6 ft. 6 ins. tandem comp., 180/| each 
h.p. each 
m single 3 6 | 56 lbs. Do. 6 | — | 425h.p.percar | 4 Lanc., 26 ft. by 6 ft. | 5 Mather-Platt horiz. | 5 Mather-Platt, 60 kw. | 300 = = _ = 
_ 65 Ibs. 6 ins. comp.,120h.p.each | each | a“ 
| 
| | | | 
seeees 3 6 | 75 lbs. Bracket arms 9 4 | Double motor | 3 Babcock-Wilcox .... | 3 Universal, 150 b.h.p. | 6-pole Mordey direct 300 — — _ _ 
| | equipments each | coupled, 100 kw. each | 
| | | | 
Hi miles 4 64 1001bs. [racket arm,centre| 75 | 18 | G.E. 600 and | 6 Lanc., 30 ft. by 8 ft... | Fowler horizontal com- 4 2-pole, 125 kw. each; | 1,250 _ — = _ 
| and side poles | G.E. 58 pound condensing, 2 1 12-pole, 750 kw. 
| | 400 h.p., 11,300 h.p. | 
| 
4 83/98 lbs. Span wires and 86 15 Schiickert, Lanc., 30 ft. by 8 ft. Willans, 300 and 1,200 1,200 £67,469 £58,492 £125,961 
bracket arms with | Walker, G.E. h.p. | 
centre poles | | §2 and 658, | | 
| Westinghouse 
pike 4 83 Double trolley,four, — | — —_ | 8 water tube, weighing | 4 750 h.p. cross com- 2 cont. cur.; 1 direct (Station | — _ a — 
overhead ‘wires, | | hoppers, mechanical pound condensing, 90 | coupled, 500 kw., 8- | capacity | 
three- wire  sys- | stokers revs., 2 crank tandem | hase 5,000 volts,275 tobe | 
tem compound | w. 500 volts for Itg.; | 5,000 h.p.)| 
| 900 kw. rotary convt. | 
and static trans. at | 
sub-station | 
(probably) | | voted 
3 6 Centre and side’ 8 —  G.E. 800 | 8 water tube, weighing | 3 400 h.p. Reynolds- | 8 300 kw., 82-pole, 2,500 = = 
poles, bracket arm wheel | hopper Corliss horizontal | volt, 3-phase alter., 2 | 
bogie | cross compound con- | 4-pole, 200 kw., ro- | 
cars densing engines(Allis) tary conv. and trans. 
| at sub-station 
single 3 6 | 651bs. Bracket arm and 40 — | Westinghouse, | Babcock-Wilcox, 4 300 | 4 800 h.p. Browett- 4 Westinghouse direct | 800 —_ = _ _ 
ouble span wire, with No. 46a | hp. Lindley compound | coupled, 200 kw. 
side poles and tandem condensing 
rosettes 
ngle 
| | 
| 
4 84 | 90 lbs. Span wire ........ 26 12 Double motor — | 
| (on equipments, | | 
order) G.E. 50 | | 
single 3 6 | 921bs. Side brackets and 6 6 | Westinghouse, 3 Lanc., 30 ft. by 7 ft. | 2 Belliss, 150 h.p., 375 | 2 Westinghouse, 6-pole, 200 _ £56,000 | £7,500 — 
2-7 span wires h.p. 6 ins. revs. 100 kw. * 
» be | | 
eee 4 0 | 874 lbs. Span wire ........ 20 | 20 GE. 800 3 Lancs , 30 ft. by 7 ft., | 2 MclIntosh-Seymour, 2G.E., 200 kw., 6 pole, 430 j —_ aoe | — ae 
economiser | 830 h.p. horiz. tan- 1 80 kw. | 
| dem comp. | | 
nning, 4 84 — Span wire and side — —  G.E. 52...... 2 Lancashire, 2 Bab- | 4 Willans, 2 360 h.p. Mather-Platt, 4-pole; 660 _ £24,000 | _ — 
mes con 7 brackets, centre cock-Wilcox (destruc- | each, 2 200 h.p. each 2 chloride batteries * H | 
trolley tor), superheaters and | 
economisers | 
| 
single 4 8}  106lbs. Centre poles where 150 16 Lancashire, 30 ft. | 8 compound vertical, 8 compound, 800 kw. 6,400 
possible (other- 9 ft. 100 r.p.m., 1,600 h.p. each | 
wise span wires) each | 
ingle, 4 84 1084 Centreandsidepoles, 39 | —  G.E.52...... 3 marine, Brown & Co., | 8 Allis hor.tand.compd. 3 G.E. 225 kw. each 675 — _ oa | —_ | 
jouble ~ | Ibs. bracket arm, and Ellis-Eaves induced | cond., 350 h.p. each | 
span wires draught | | | 
49 — | G.E.62...... | 2Cole,Mrchnt.& Morley 2G.E. 225 kw. each 1,000 | | | 
100 — | G.E. 52 ...... | 2 2 G.E. 225 kw. each 1,000 | 
} | | 
single 4 84 | 86 Side pole,somecen- 20 | Westinghouse Babcock-Wilcox ...... Willans ........ PEON 430 £10,000 | _ | 
| tre pole | 
‘ingle, 4 84 | 87 lbs. Side poles, bracket 15 4  225h.p.percar Lancashire * | 2 Belliss, 330 i.h.p., 350 2 Bruce-Peebles, 200kw. 400 £11,149, Engines,gen- £14,245 £72,575 | 
ible arms | rails only | erators and, | estimated 
| switchb’d, | | | 
| £6,575 | | 
3 6 Side trolley 16 — 15hp.,E.C.C. 3 Lanc., 30 ft. by 7 ft... | 8 Musgrave, horizontal 3 E.C.C., 90 kw. each, 270 — = 
(Dickinson) | compound condensing, | rope driven | 
| 125 h.p. each | 
mm single 4 84 96lbs. Span wire, with 26 —  Dick-Kerr,225 4 Galloway, 28 ft. by 8 ft. | 3 Belliss,enclosed direct Sunderland Forge, 4- 810 £32,000 Approx. | £158,000 
rosettes and side h.p. per car 6 in., economiser | coupled, 420 h.p. each, any compound, 270 (13°5 miles £30,000 | | 
poles, and bracket 400 rev. p.m. w. each | only) | (18°5 miles) | | 
arm | | | 
chains 4 84 86 lbs. Bracket and span 41 21. Westinghouse —Babcock-Wilcox ...... 400 
single, wire Brush, | 
dbl.) double motor 
equipments | 
| | 
ham Tramways Co., Ltd. 3 miles double: gauge, 3 ft 6 in., 92 lbs. per yard ; 10 motor cars ; 10 Elwell-Parker motors; chloride cells per car, 72 and 96. Station plant:—2 Adamson and 1 Babcock boiler, 3 horizontal n 


working, high tension with 4 transformer sub- 


Stations 
Motives ; 
Station (Shepherd's 


Bush) 


170 carriages (7 per train). 
equipment : — 16 


working current, 500 volts; 32 loco- 


Power 


Babcock-Wilcox water tube boilers, 6 Reynolds- 
Corliss horizontal compound condensing engines, 
6 three-phase alternators (5,000 volts); total 
capacity, 5,100 kw. Line now nearing com- 
pletion. 


ity and South London Eleetrie Railway.— 
King William Street to Stockwell; twin tunnels, 
34 miles. Gauge of track, 4 ft. 84 in.; weight of 
rails, 60 Ibs. per yard; 20 electric locomotives. 
existing power station contains 8 Lancashire 
boilers, 28 ft. by 7 ft. 6 in.; 4 400 h.p. vertical 


S 9 
1,100 h.p. 


ELECTRIC 


2 horizontal Corliss -engines of 
each, 2 500 h.p., and 2 250 h.p. 


Willans direct coupled to E.C.C. multipolar 
generators ; total capacity, 2,800 kw. Gauge of 


track, 4 ft. 84 in.; rails, 80 Ibs. per yard; 382 
electric locomotives. Manager, T. C. Jenkins. 
Electrical engineer, P. V. McMahon. 


Great Northern and City Electric Railway.— 


FinsspuryY Park TO MoorGATE STREET.—Under- 
ground tunnels. Messrs. Pearson & Son, Limited, 
contractors for the construction and equipment. 
Electric locomotives. Engineers, Sir Douglas 
Fox and Mr. Francis Fox. Generating station on 
Regent's Canal. Date of completion, June, 
1902. 


and Sir W. H. Preece. The two companies voted 
£10,000 each to cover cost. Power station plant 
includes 2 Belliss-Siemens generating sets (prac- 
tically the same as used at Waterloo and City 
Railway works), which are expected to form part 
of permanent eqf*fment when installed. Line 
stated to be completed. Date of entire equip- 
ment depends partly upon the results from 
working the experimental section. 


Waterloo and City Electric Railway.—Warter- 


LOO AND City Raitway Company, LIMITED.— 
Twin C.I. tunnels; gauge, 4 ft. 84 in.; rails, 874 
Ibs. ; 500 volts direct current ; third rail between 
running rails; 12 motor cars; 10 trailers. Power 
station equipment :—Paxman economic boilers, 


P 


Bessbrook 


miles dou 


Operated 
cars; 12 t: 
car; chai 
Power sta 
290 revol 
Mather-P’ 
revolution 
£15,000. 

Manager, 


Brighton.—\ 


rail systen 


engines, with Edison-Hopkinson dynamos, and 1 


< 250 h.p 


1,025 kw. Annual car mileage, 468,500. 


p. Willans-Siemens set; total capacity, 


For 


the Moorgate Street and Clapham Extensions, the 
new power station (adjoining old one at Clapham 


Koad) contains 9 economic boilers, 15 


t. 


by 


Metropolitan Underground Railway.—MeEtro- 
POLITAN AND METROPOLITAN District RAILWAY 


CompaniEs. — Experimental 


electric 


section, 


between Earl's Court and High Street, Kensing- 


ton. Consulting advisers, Sir J. Wolfe Barry 


generators ; 


Belliss enclosed compound engines, Siemens 
capacity, 1,200 kw. 

capital outlay (to June 30, 1899), £566,134. 
opened August, 
Electrical engineer, W. Heap. 
about 100,000 train miles per annum. 


total 


1393. 


Manager, C. 


| 


. Owens. 
Annual mileage, | 


Total 
Line 


gauge, 2 fi 
motor Car: 
trical equ 
transform: 
formed do 
7, 120 am 
system, M 


SMBROIN 


BRHEAD LINE 
MATERIAL, 
STROLLER 
INSULATION. 


LER BROTHERS, 


Saurence Pountney Lane, 
NON STREET, 
LONDON, E.C. 


Nalder Bros. & Thompson, 


N.C.S. Dead-beat 


AMME TERS 


AND VOLTMETERS Purposes, 
Either edgewise, or Illuminated Dial. 


CIRCUIT BREAKERS 


FOR RAILWAY WORK. 


Quick Break Switches for Rail- 
way Switchboards and Feeder 


For 
TRACTION 


LAMPS 


WORLD-RENOWNED 


FOR 


ECONOMY, 
EFFICIENCY, 
RELIABILITY and 
DURABILITY. 


Electric Light Company, Ltd., 


Pillars. 
34, QUEEN STREET, LONDON, E.C. | sno raison & swan 
Telephone No. Telegraphic Address :— 
124, Bank. “Occlude, London, 


United 


Half-size. 


CAR LAMPS, 


LAMPS FOR 
STATION LIGHTING 


AND ALL KINDS 


OF 


TRACTION WORK. 


SUITABLE FOR SERIES RUNNING ON 
HIGH-VOLTAGE CIRCUITS. 


Head Office, Warehouse & Showrooms 


Ediswan Buildings, Queen Street 
LONDON, E.C. 


| | 
| 
| | 
| | 
| | | | 
| 
| 
| 
| 
| | 
| 
| 
} 
gre 
== 
= 
= TRACTION LAMPS 


* Traffic rapidly ine 
Lines worked and extensions (23 miles) owned by Hartle 1| “Hartle 1 
Electric Tramways Co., Ltd. ai _ 
17,700 £87,244 July, W.J. Mc- A. S. Barnard — 8} miles double track now Hull 
x 1899 Combe « Capital outlay figures are to September 30th, 1899. 
— July, J. Shaw .... | J. Shaw.... 1 accumulator sub-station Isle of Man—(1) DovGLas anp Laxey 
1894 | 
Aug., | J. Shaw .... Shaw .... 1 accumulator sub-station.. (2) Laxry AND RAMSEY 
1898 
— Aug., | J. Shaw .... | . Shaw .... 1 accumulator sub-station..... 3) SNAEFELL MOUNTAIN 
1895 | 
| 
| 
May, | A. Stewart | J. B. Clarke 146,000 | Kidderminster and Stourport 
1898 (Suprtdt.) | Cone (estimated) 
Suprtdt.) 
| 
_ _ Aug., |W. Wharam | J. Burbidge | 30,000 miles 4:83 | 39% | 22 miles track in construction, 36 miles projected ............ Leeds 
1897 | per car 
i 
£58,492 £125,961 Nov., C.R. Bellamy | A. B. Holmes /Present daily) — — Energy purchased from Electric Lighting Committee. The , Liverpool 
1898 | | | mileage entire city lines are reconstructing for electrical working at 
| 8 about 5,000 the rate of about 1 mile per week. 
| 
_ | — | J. C. Robin- H.F. Parshall, — About 1 mile of conduit, } in. slot, centre of track. (39 miles London 
son, En- road, 75 miles track, total length of lines constructing, pro- AcTtoN, SHEPHERD'S BusH, KEw, AND 
| gineer Engineer moting, &c.). HovunsLow 
| | | J 
| | 
£860,000 — | Power from lighting station Manchester 
voted Wordingham 
| 
_ | Aug., J. C. Robin- Middlesbrough, Stockton, and 
| | 1898 son, Direc- | Thornaby 
| tor and 
| Engineer 
| 
Banister Banister | | 
J. Aldworth H. Talbot .. | Arrangements now proceeding for Nottingham 
| | hands of the Borough Surveyor, S. A. Pickering. 
_ — | June, | E. H. |. A. Fraser — ae ——, Current obtained from the Ashton-under-Lyne Corporation Oldham, Ashton, and Hyde 
1899 Mottram ~— (Power | 
| (Suprtdt.) | (Suprtdt.) | 
£7,500 Sept., C.R.Everson | J. H. Rider Estimated Combined lighting and traction plant Plymouth 
1899 at 150,000 
| 
| May, | S. Olver.... | S. Olver.... Capital issued £400,000; electrical equipment £57,418. About 8 Potteries (North Staffordshire) 
| 1899 | miles running. 
— | _ July, | J. F. Cutler | J.S. ,000 — - Comb. Itg. and traction statn., plant used indifferently for both §t. Helens, Lancashire a 
| 1899 Highfield | | purposes; plant, track, and overhead equip. owned by the Cor- 
| | poration; New St. Helens and Dist. Tram. Co. work lines and 
| | own cars, paying rent for road and equip., and for energy con- 
| sumed, on sliding scale. * Including part of lighting plant 
C. L. Turner | — — -- | Lines constructing. Will be opened about May, 1900 ........ Salford 
| | 
1899 
| | 
sis — — = Lines constructing. 
| — G. B.Carnon | F. H. Chaplin = — Constructing. Lighting plant used for poweralso ............ Southampton 
14,245 £72,575 C.D. Taite.. — Contracts all placed, but work not yet commenced .......... Southport 
| estimated % Steam from present lighting station. ; 
| 
= | Robins J. J. Robins 257,812 7°58 | 61% | Leased to South Staffordshire Tramways (Lessee) Co., Ltd. South Staffordshire 
pprox. £158,000 i. a lw. Morrison | J. F.C. Snell _ — —_— Power to be supplied from extended lighting station. 23:4 miles Sunderland 
30, | (also Gen. single track in all to be constructed. 
‘5 miles) | | | Manager) - | 
James .. | H. M. Sayers | — — | cu dees Swansea 
| | | 


boiler, 3 horizontal non-condensing engines, 160 h.p., 2 Elwell-Parker, belt driven generators; total capacity, 120 kw. Opened August, 1890. Tramways Manager, F. W. Warren. Annual car 


| PROVINCIAL. 


Besshwocks and Newry Tramway. — Three 
miles double track; gauge, 3 ft.; rails, 41} lbs. 
Operated on third-rail system. Three motor 
cars; 12 trailers; 1 Mather-Platt 20 h.p. motor per 


Ryde Pier Electric Railway.—Half mile; third 
rail; gauge, 4 ft. 84 in.; rails, 30 Ibs. Two gas 
engines drive Siemens generator. 


Southend-on-Sea Pier Electrie Railway. — 
Owned by Town Council. Third rail; 1} miles ; 
gauge, 3 ft.; rails, 40 Ibs. ; 4 motor cars; 4 trailers. 


Herne Bay Pier Electric Railway.—Owned by 
the Herne Bay Pier Company, Limited. }? mile; 
gauge, 3 ft.; third rail (angle bar beneath deck) ; 
one Car; installation by B.T.H. Co., driven by 
an 83 b.h.p. Stockport gas engine. Engineer, 
H. C. Dufton. 


Liverpool Overhead Electric Railway.—64 


car; chain gear (each motor car hauls 4 trailers). 
Power station equipped with 1 62 h.p. turbine at 
290 revolutions per minute, driving by belt 2 
Mather-Platt generators of 18 kw. each, at 1,000 
revolutions per minute. Total capital issued, 
£15,000. Date of opening, October, 1885. 
Manager, J. Dawson. Engineer, J. L. D. Mears. 


Brighton,—Vork's Exectrric Raitway. — Third- 


rail system; 1 mile track (single) with turn-outs ; 

gauge, 2 ft. 84 in.; 35 Ib. flat bottom rails. Five 
motor cars; 1 trailer ; 1 motor toeachcar. Elec- 
trical equipment :—15 kw. Parker direct current 
transformer takes current at 230 volts, trans- 
formed down to 160 volts; 80 Tudor cells, H. A. 
7, 120 ampére hours. Owner and manager of 
system, Magnus Volk. 


miles double line; gauge, 4 ft. 84 in.; rails, 56 
Ibs. Operated on third-rail system; 46. motor 
cars, 8 trailers, 48 car motors. Power station 
equipment includes 6 boilers, engines, anc gen- 
erators of 1,500 kw. capacity. A direct driven 
800 kw. generator now erecting. Date opened, 
March 6, 1893. Manager and electrical engineer, 
S. B. Cottrell. Annual car mileage, 750,000. 
Expended on line opened, £629,900; on working 
stock (including generating station), £123,287. 
The company is also constructing a trolley line 
from Seaforth to Crosby 24 miles long; gauge, 
4 ft. 84 in.; rails, 92 lbs.; 8 motor cars and 2 | 
trailers ; 10car motors. This lineis to be worked by 
means of 2 40 kw. trans. from the railway 
generating station, and 2 40 kw. in sub-staiion. 


Generating station plant :—2 locomotive boilers, 
2 24 hp. horizontal compound engines, 2 
Crompton compound generators; total 20 kw. 
Opened August, 1891. Electrician, Mr. Norton. 


Walton-on-the-Naze Pier Electrie Railway.— 
Owned by the Coast Development Company, 4 
Limited. Gauge 3 ft. 6 in.; ordinary Vignoles q 
rails, 36 lbs.; 4 mile long; channel iron laid 
between rails on insulators; 2 motor cars; 1 
trailer. Generating station plant :—1 semi-port- 
able locomotive boiler, Shanks vertical compound 
engine, Parker generator, 20 kw. Opened August, 


1898. New larger station arranging ; car equip- 
ment doubling. Consulting engineer, G. L. 
Addenbrooke. 


LAMPS, 


ps | Storage Batteries. 
foppereiieain THE ALMOST UNIVERSALLY EMPLOYED 
on worx. | GHLORIDE. 


SERIES RUNNING ON 
AGE CIRCUITS. 


rehouse & Showrooms, 


ings, Queen Street, 


ON, E 


LONDON OFFICE : 


MAXIMUM 


PLANT EFFICIENCY AND RELIABILITY 
ENSURED IN TRAMWAY WORK BY 


the Hal Syndicate, 


CLIFTON JUNCTION, 
39, Victoria Street, © MANCHESTER. 


UNIVERSAL ELECTRICAL DIRECTORY 


A. BERLY’S.) 


The Directory of the 
Electrical and Allied 
Trades. 


Price if Ordered before 
Publication, 5s. 
After, 7s.6d. Post Free. 


4, LUDGATE HILL, E.C. 


THOMAS PARKER, 


ELECTRICAL ENGINEERS 
AND CONTRACTORS, ‘ 
Wolver lverhampton. 


CONTINUOUS CURRENT 


DYNAMOS, (To 3,000 Volts.) 
MOTORS, 
TRANSFORMERS, 
BALANCERS, 


OWNERS of BOOSTERS. 


THE EICKEMEYER PATENTS FOR ARMATURE 
COILS FOR GREAT BRITAIN. 


£24 000 £137,000 June F. Spade F. Street | % 
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